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@ Fungicidal 1 ,2,4-triazole end Imidazole derivatives. 

@ 1 Z4-TriazoIe and imidazole derivatives of the general for- 
muia 



CI 

< 



Ra — SI — CHa— N 



wherein Ri. and R3 are alkyl. naphthyi or optionally sub- 
stituted phenyl; or R2 and Rg may be hydroxy or alkoxy ; 
Xis N.CHorCCH3:and 
QiandQ^areHorCHs; 
00' are effective fungicides for controillng fungi in a plant tocus. 
_ They may be formulated for use in conventional manner. 
C9 The compounds may be made e.g. by reacting a suitable 
(D chloromethyisilanewith a suitable imidazole or 1.2,4'triazoie. 
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Title BA-8453-a (Cognate) 

FUNGICIDAL 1,2,4.TRIAZ0LE 
AND IMIDAZOLE' DERIVATIVES 



5 Background of the Invention 

The present invention relates to silylmethyl- 
triazoles and imidazoles such as, for example, di- 
m-ethyl(phenyl) (lH-l,2,4-tria20l-l-ylmethyl)silane and 
(l,l»-biphenyl-4-yl)dimethyl(lH-imidazol-l-ylmethyl)- 
10 silane, and to the use of these new compounds, in con- 
trolling fungus diseases, particularly diseases of 
living plants- 

U.S. Patent 3,692,798 discloses compounds of the 
formula: 

R3 

wherein R^^, R2 and Rj can be lower alkyl and phenyl. 
2Q It is stated that these compounds are useful as anti- 
microbial agents. 

European Patent 29,993 discloses compounds of 
the formula: 



25- 




wherein R can be C^^-C^ alkyl and Y and Z can be H or 
SiR^R2R3, wherein R^^, R2, and R^ can be alkyl, halo- 
alkyl, alkenyl, alkynyl, or substituted phenyl. It is 
taught that the compounds are useful as agricultural 
fungicides. 



35 
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U.S. Patents 3,256,308 and 3,337,598 disclose 
compounds of the formula: 



10 



Rj-.Si— 0 



CH3 

wherein R^^ can be methyl, ethyl, vinyl, or phenyl. 
Their use to control fungi is also taught. 

Belgian Patent 785,127 discloses quaternary 

ammonium salts such as: . 

CH3 © 

(CH3O) 3SiCH2CH2N-n-C^aH37 
CH3 

and their use as fungicides.. 

Research Disclosure 17,652 discloses silyl 
ethers of the formula: 

0SiR3 

Ar-CH„-CH-CH-C(CH-), 

wherein Ar can be substituted phenyl, X can be CH or 
N, and R can be alkyl. It is taught that the com- 
25 pounds are useful as agricultural fungicides. 

west German Patent DE 3,000,140 discloses silyl 
ethers of the formula: 



0SiR3 



30 



Ar-0-CH-CH-C(CH,), 



wherein Ar can be substituted phenyl, X can be CH or 
N, and R can be phenyl or lower alkyl. It is taught 
55 that these compounds are useful as agricultural 
fungicides. 
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U.S. Patent 4,248,992 discloses a class of or- 
ganosilicon compounds having in a molecule at least 
one monovalent guanidine group represented by the 
general formula: 




in which R is a hydrocarbon atom or a monovalent hy- 
10 drocarbon group. These guanidine-containing organo- 
silicon compounds are described as useful as anti- 
fungal agents for molded plastics and rubbers, 
particularly silicone rubbers. 

■ U.S.S.R. Patent 346,306 discloses silylmethyl 

15 azoles of the formula: 

(Rl>n(«20>3-nSiCH2Az 

wherein and R2 are alkyl groups, n is 0-3, and 
Az is a pyrazole, imidazole, or benzimidazole ring, 
20 optionally substituted. 

U.S.S.R. Patent 271,552 discloses silylethyl- 
azoles of the formula: 

(Rl)n(R20)3,nSiCH2CH2Az 

25 wherein Rj^, R2f n, and Az are as described in the 
previous reference. 



30 



35 



0068813 

4 

Summary of the Invention 
This invention relates to sllylmethyltriazoles 
of Formula I and to silylmethylimidazoles of Formula 
II and to agriculturally useful compositions of these 
5 compounds. 



71 

" N' ■{ R,-Si(CH,).N r 



R3 "«2 "3 y ''2 

10 53 

I II 

wheiein 

Q^, Q2 and Q3 aze independently H or CH^; 



15 



20 



n Is 1; 

is- CjrC^g alkyl, Cj-Cg cycloalkyl, 
naphthyl, or 

R'-j^ is Cg-C^g alkyl, C^-C^ cycloalkyl, 
naphthyl or 



30 



23 «»— «5 

where 

and Rg are independently -H; halogen; 
-OCH^; -OCF3; -SCH3J -SOjCH^; phenyl; 
phenyl substituted with halogen and/or 
^1*^4 ^^'^y^ and/or -CF^; phenoxy; 
phenoxy substituted with halogen and/or 
Cj^-C^ alkyl and/or -CF^; -CF^; 
C^-C^ alkyl; or cyclohexyl; 
with the proviso that for compounds of Formula 
'5 I-I, both and Rj may not simultaneously be 

H; and 



10 
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and R3 are independently C^-C^ alkyl, 

C-,-C^ cycloalkyl, ORg, or 
3 o ^ 




where and R^ are as defined above except, 
that said proviso does not apply, and Rg is H or 
C^-C^ alkyl, with the proviso that both Rj and 
Rj may not be OH; and Rj and R3 together may be 
a .1,2- or 1,3- or 1,4-glycol bridge or a 1,4 
unsaturated glycol bridge substituted by up to 
four alkyl groups R^-R.,q that have a total 
of up to four carbon atoms . 



f 7-^10 . ^^'^^-"lo 



or 



^ or ^ 

0, Ji 0, JO 

This invention also relaces to a method for con- 
15 trolling fungus diseases, particularly fungus diseases 
of living plants which comprises applying to the locus 
to be protected an effective amount of a compound of 
formula I or formula II 

°1 Qlv 
R. ^ R^ . V 



Rj-sl (CH2 ) „N 1 Rj-Si (CH2 ) 

Qo- R, / 



R3 Q2 R3 r Q2 

"3 

I II 

20 wherein 

, Q2 and Q3 are independently K or CH^; 
n is 1 ; 
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5a 

Rj^ and R\ are Cj-Cj^g alkyl, Cj-C^ 
cycloalkyl, naphthyl, or 




where 



10 



and R5 are independently -H; halogen;. 
-OCHj; -OCF3; -SCH3; -SOjCHj; phenyl; 
phenyl substituted with halogen and/or 
Cj^-C^ alkyl and/or -CF3; phenoxy; 
phenoxy substituted with halogen and/or 
Cj^-C^ alkyl and/or -CF^; -CF^; 
Cj^-C^ alkyl; or cydohexyl; 
Rj and R3 are independently Cj^-Cg alkyl, 
15 Cj-C^ cycloalkyl, ORg, or 



20 



25 



30 



where Rg is H or C^^-C^ alkyl, 
with the proviso that both R2 and R3 may not 
be OH; and Rj and R-j together may be a 
1,2- or 1,3- or 1,4-glycol bridge or a 1,4 
unsaturated glycol bridge substituted by up to 
four alkyl. groups R7-R1Q that have a total 
of up to four carbon atoms. 



rr\ « rn 

0. ^0 0.. 



6 " a 



or 



35 
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5b 

When or R3 is OH, Formula I and Formula II are 
understood to include the disiloxane: 

R -Si 0— Si-R , or Rl -Si 0 Si-R { 

5 CH. CH- CH- CH^ 

"52 ^32 <^ Q2 

10 This invention also relates to salts of compounds of 
Formula I and Formula II with protic acids and com- 
plexes with metal ions. 



15- 



20 



25 



30 



35 
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Preferred for their high activity and/or favor^ 
able ease of synthesis are compounds of the generic 
scope wherein 

s Q2 := H. 

More preferred for their higher activity and/or 
more favorable ease of synthesis are compounds of the 
preferred -scope wherein 

* 

and are ; end 




^2 is Cj^-C^ alkyl or 




; and 



Rj is Cj^-C^ alkyl. 

Most preferred for their highest activity and/or 
most favorable ease of synthesis are compounds of the 
more preferred scope wherein 




*5 
where 

R^ is at the para position of Rj^ or 
R'j^, and R^ is H, F, CI, Br, or 
phenyl, and 

Rj is H, F, Clt or Br; and 



Rj is 



"5 



or Cj^-C^ alkyl; and 
Rj is Cj^-C^ alkyl. 
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Specifically preferred for their excellent 
activity and/or most favorable ease of synthesis are 
the following compounds of Formula I: 
•(0ifflethyl)phenyl(lH-l,2,4-tria2ol-l-ylmethyl)silane; 
5 Oimethyl(4-raethylphenyl)(lH-l,2,4-tria2ol-l-ylmethyl)- 

silane; 

(4-8romophenyl)dimethyl(lH-l,2,4-tria201-l-ylmethyl)- 
silane; 

(l,l'-Biphenyl-4-yl)dimethyl(lH-l,2,4-triazol-l-yl- 

10 methyDsilane; 

(4-Chlorophenyl)diinethyl(lH-l,2,4-tria2ol-l-yl- 

methyDsilane; 
( 2 , 4-Oichlorophenyl) dimethyl ( lH-1 , 2 , 4-tr iazol-l-y 1- 

methyDsilane; 
15 Butyl(4-chlorophenyl)methyl(lH-l,2,4-tria2ol-l-yl- 

methyDsilane; 
b is( 4-Chlorophenyl) raethyl(lH-l , 2, 4-tria20l-l-y 1- 

methyDsilane; 
Methyl(diphenyl)(lH-l,2,4-triazol-l-ylmethyl)silane; 

20 Cbis(4-Fluorophenyl)]methyl(lH-l,2,4-triazol-l-yl- 

methyDsilane; 
(4-Fluorophenyl)dimethyl(lH-l,2,4-tria2ol-l-ylmethyl)- 

silane; 

Butyl(2,4-dichlorophenyl)methyl<lH-l,2,4-tria2ol-l-yl- 

25 methyDsilane; 

Cbis(2,4-0ichlorophenyl)]methyl(lH-l,2,4-tria2ol-l-yl- 

methyDsilane; 

. 2,4^0ichlorophenyl(methyl)phenyl(lH-l,2,4-tria2ol-l-yl- 
methyl) silane; 

30 4-Chlorophenyl(methyl)phenyl(lH-l,2,4-tria20l-l-yl- 
methyl) silane; 
4-Fluorophenyl(methyl)phenyl(lH-i;2,4-triazol-l-yl- 

methyDsilane; 
Butyl(methyl)phenyl(lH-l, 2, 4-tria2ol-l-ylmethyl) silane; 

35 Butyl(4-fluorophenyl)methyl(lH-l,2,4-tria2.ol-l-yl- 

methyDsilane; 
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[bisd , 1 • -Biphenyl-4-y 1) ]raethyl(lH-l , 2, 4-triazol-l-y 1- 

methyl) silane; 
(l,l'-8iphenyl-4-yl)butyl(methyl)(lH-l,2,4-tiia20l-l- 

ylraethyDsilane; and 
(1, l'-8iphenyl-4-yl)lnethyl(phenyl)(lH-l,2,4-tria20l-l- 
yl^lethyl)silane. 

Especially preferred compounds, methods, and 
compositions of Formula II are those compounds wherein 
at least one group Rj^, Rj or Rj is other than lower 
alkyl (Cj^-C^) or phenyl. In particular, the following 
compounds of Formula II are specifically preferred for 
their excellent activity and/or most favorable ease of 
synthesis: 

(l,l'-Biphenyl-4-yl)dimethyl(lH-imida2ol-l-ylmethyl)- 
silane; 

(2,4-Oichlorophenyl)dimethyl(lH-imida20l-l-ylmethyl)- 
silane; 

8utyl(2, 4-dichlorophenyl) (IH-iraidazol-l-ylmethyl)- 
methylsilane; 

Cbis(4-Fluor.ophenyl) ] (IH-imidazol-l-y ImethyDmethyl- 
silane; 

Cbis(2, 4-0ichlorophenyl)](lH-imidazol-l-ylfflethyl)- 
raethylsilane; 

(2, 4-Oichlorophenyl) (IH-imidazol-l-ylmethyl)raethyl- 

(phenyl)silane; 
(4-Chlorophenyl)(lH-imida20l-l-ylraethyl)merthyl(phenyl)- 

silane; 

(4-Fluorophenyl)(lH-imida2ol-l-ylmethyl)methyl(phenyl)- 
silane; 

(l,l'-Biphenyl-4-yl)butyl(lH-imida20l-l-ylmethyl)- 

methylsilane; 
(l,l'-Biphenyl-4-yl)(lH-imida20l-l-ylraethyl)methyl- 

(phenyl)silane; 
[bis(l,l-8iphenyl-4-yl)](lH-imida20l-l-ylmethyl)methyl- 

silane; 
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Butyl(4-chlorophenyl) (IH-imidazol-l-ylmethyl)methyl- 
sllane; 

(4-Chlorophenyl)dimethyl(lH-imidazol-l-ylmethyl)- 
sllane; 

5 Dimethyl(4-fluorophenyl)(lH-imida2ol-l-ylmethyl)- 
silans; and 

Butyl ( 4-fluorophenyl) (IH-iroidazol-l-ylmethyl)methyl- 
sllane. 

When and are both H or both CH^, the pro- 
10 cess for preparing the triazole derivatives of Formula 
1 will ordinarily produce a mixture of two triazole 
isomers: 



Three isomers are possible when one triazole substi- 
tuent is H and the other is CH3: 




Formula lA 



Formula IB 




and 




Formula IC 



Formula ID 



30 




and 



Formula IE 
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The mixture will contain predominately the isomers of 
Formula lA or Formula IC; however, the isomers of For- 
mulae IB, ID, and IE also have fungicidal activity, 
• and separation of the isomers is not required. 

For the imidazole derivatives of Formula II, 
isomers are produced when Q2 and are not the 
same: 



10 




Formula. IIA Formula IIB 



The isomers of Formula IIA will generally predominate; 
15 however, the isomer of Formula IIB also has fungitoxic 
activity and separation of the isomers is not required. 
Detailed Description of the Invention 
In the following discussion, is understood to 
represent both and Rj^', since all values of R^^' are 
20 included in the definition of Rj^. Further, the term 
"azole" will be used to refer to appropriately substi- 
tuted 1,2,4-triazoles and imidazoles 



25 




where Qj^, Q2 and Qj may be H or CHj. In drawing 
30 structural formulas, the part-structure 




where X is N or CQ^ will be used to denote both 
tfiazole and imidazole ring systems. 
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Synthesis 

The compounds of this invention can be prepared 
from chloromethylsilanes and 1, 2,4-.triazole or imi- 
5 dazole sodium salt or their methylated homologs: 



Lithium and potassium azole salts may also be used. 



15 silanes. Roughly equimolar amounts of the reagents 
are used (except when Rj ^ OR^; see below), with the 
azole salt often taken in 5-lOX excess of theory. In 
addition, 1, 2, 4-triazole or imidazole themselves can 
be used if an acid acceptor is added. Suitable accep- 

20 tors include excess azole, alkali metal alkoxides such 
as so'dium methoxide or potassium tert-butoxide, inor- 
ganic bases such as potassium carbonate, or sodium 
hydride, and tertiary amines such as triethylamine . 
When the acid acceptor is a good nucleophile, such as 

25 sodium methoxide, an excess should be avoided to pre- 
vent undesired side reactions. Suitable solvents in- 
clude polar aprotic solvents such as dimethylf orm- 
amide, dimethyl sulfoxide, or acetonitrile; ethers 
such as tetrahydrofuran or 1, 2-dimethoxyethane; and 

30 ketones such as 2-butanone. The reaction temperature 
can vary between O^" and 200«C, preferably between 25° 
and lOO^C. The reaction can be conducted under ele- 
vated pressure, but it is generally preferable to 
operate at atmospheric pressure. The optimum temper- 

35 ature and reaction time will vary with the concentra- 




+ 




10 



Bromomethylsilanes, iodomethylsilanes, or arylsulfonyl- 
oxymethylsilanes may be used instead of chloromethyl- 
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tion and choice of reagents, and especially with the 
choice of solvent. For example, 1,2, A-triazole and 
sodium raethoxide at roughly 2 molar concentration in 
dimethylformamide gives good conversion in approxi- 
5 mately 2 hours at 80-90OC, whereas 1,2, 4-tria2ole and 
potassium carbonate at roughly 1 molar concentration 
in 2-butanone requires 8-12 hours at reflux. The imi- 
dazole reactions are generally more rap-id.. In gener- 
al, reaction times of 1 to 24 hours are required. 

10 Progress of the reaction can be followed by working up 
aliquots for nmr analysis and following the intensi- 
ties of the starting material SiCH2Cl singlet near 
2.9 and the product SiCHjN singlets, which are near 
3.8 for compounds of Formula I ^nd near 3.7 for 

15 compounds of Formula II. 

With respect to the triazole derivatives of For- 
mula I, the lH-l,2,4-tria20l-l-ylmethyl compound as 
prepared above is accompanied by a minor amount of the 
isomeric 4H-l,2,4-triazol-4-ylraethyl compound: 



The ratio of isomers varies with values of R and reac- 
2^ tion conditions, with a 1-substituted to 4-substituted 




ratio of roughly 10:1 often observed. The mono- and 
dimethyltriazoles give similar 4H-isomers as minor 
products: 



30 




35 
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When the unsubstituted silylmethyltriazole is 
available, metalation-methylation provides an alter- 
nate synthesis of the methylated homologs: 

"3 -» 3 5 



20 



With respect to the imidazole derivatives of 
Formula 11, isomers are possible only when and 
10 Q3 are not the same» Two isomers result: 



-Si-CHjN 1 and Rl-fi-CHzN I, 



R,-Si-CH 



^1 



15 ' Qi 



Formula IIA Formula 118 

The product of Formula IIA will generally predomi- 
nate. If desired, the isomers may be separated by 
standard techniques such as crystallization, distil- 
lation, or chromatography. 



25 



30 



35 



20 



25 



30 
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For the case where R3 = OR5 in the triazole 
or imidazole product, the chlorines of a chloroCchloro- 
methyl )silane can be replaced in one of two ways. In 
one method, at least two equivalents of the azole 
sodium salt can be used. An intermediate containing a 
very reactive silicon-azole bond forms, and reaction 
with water or an alcohol gives the desired oxygenated 
compounds : 

Rj^-Si-CH^Cl + \xJL. ^ • 

CI ^2 



10 ?2 



?2 



Suitable solvents and reaction conditions are the same 
as those outlined on pages 11, 12 and 13 for azole 
displacements. The temperature of alcoholysis is not 
critical, and warming to 50-lOOoC can be used to en- 
sure complete reaction when Rg = C^^-C^ alkyl. For 
Rg = H, however, hydrolysis is best conducted near 
room temperature to minimize disiloxane formation, 
recognizing that silanol-disiloxane equilibrium is 
possible whenever Rg = H: 

R "^2 ^2 

2 Ri-ftcH^NrX ^ R,.Si~0-si-R, 
OH ^"-^Qj ^ . f"2 „ ?"2 



35 
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The position of equilibrium and the rate at which it 
is established will vary with the values of. and 
Rj, solvent, temperature, and the presence or absence 
of acidic or basic catalysts. 

in the second method, the silicon-oxygen bond is 
formed first, followed by.azole displacement as de- 
scribed earlier: 

R^-Si-CHjCl ^ R^-Si-CHjCl 



10 CI OR 



6 



?2 

^ «l-f^-^"2N>^i 

15 ORg 

Reaction of the chlorosilane with R^OH may be con- 
ducted in almost any non-hydroxylic solvent, with 
ethers such as diethyl ether, 1,2-dimethoxyethane, and 

20 tetrahydrofuran or dipolar aprotic solvents such as 
dimethylformamide and acetonitrile being preferred. 
Although an acid acceptor is not required, it is-pre- 
ferred to add a tertiary amine such as trlethylamine 
or pyridine. The reaction temperature may vary from 

25 0" to lOO'C, and R^OH is often taken in excess of 
theory. The combination of 2 equivalents of RgOH, 
1.1 equivalents of trlethylamine, and 0.1 equivalents 
of imidazole in dimethylformamide at 80« for two hours 
has been broadly applicable. 

30 Extending these methods to (chloromethyl)di- 

chlorosilanes provides dioxygenated silanes: 

Q, 

Rj.Si-CH,Cl ^ > Rj-Sl-CH^N^^ 

,5 " ""S '2 
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Glycol derivatives are formed similarly, using a diol 
instead of two molecules of R^OH. 

An alternative synthesis for alkoxy (chloro- 
methyDsilanes involves selective replacement of one 
alkoxy group of a dialkoxysilane .with an organometal- 
lie reagent: 



10 or Rj^Na 



20 



25 



30 



'6 



Conditions for this displacement are as described in 
the next paragraph, with the added stipulation that 
the organoraetallic should be added to the dialkoxy- 
13 siiane. 

The required chloromethylsilane starting mate- 
rials are made from commercially available chloro- 
(chloromethyl)dimethylsilane, chloromethyl(dichloro)- 
methylsilane, or chloromethyltrichlorosilane: 



CH3 CH3 
Cl-Si-CH^Cl , Cl-Si-CH«C1, 



CH, CI .2 
' ^ ^ R^-Si-CH^Cl 

or CljSiCHjCl ^3 



The Si-Cl bonds in these compounds react with organo- 
lithium, organosodium, or Grignard reagents to intro- 
duce alkyl and/or aryl groups according to literature 
procedures, leaving the C-Cl bond intact. For the 
silanes containing two or three Si-Cl bonds, stepwise 
replacements are possible, giving considerable flexi- 
bility to the values of ^i^^^^ Bromosilanes, iodo- 
silanes, or alkoxysilanes may be substituted for 
chlorosilanes in these reactions. Preferred solvents 
for these reactions include ethers such as tetrahydro- 
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furan, 1, 2-dimethoxye thane, and diethyl ether, or 
hydrocarbons such as hexane and toluene. The pre- 
ferred temperature will vary between -80<» and 40« de- 
pending on the nature of the organometallic reagent, 
5 how it was generated, and the solvent* For example, 
when aryllithium reagents are generated in tetrahydro- 
furan from aryl bromides using butyllithium, the mix- 
ture should be held below roughly -AO^' to avoid side 
reactions involving the bromobutane produced. If the 

10 organometallic solution is stable at higher tempera- 
tures, however, reactions may be run at -20^ to 25^ 
without competing reaction of the CHjCl group. The 
reaction is rapid at all temperatures, and only a 
short period, for example 30 to 60 minutes, is re- 

15 quired after the reagents are combined to ensure 
complete reaction. 

Reactions of ClSi(CH3)2CH2Cl with Grignard re- 
agents are described by C. Eaborn and J. C. Jeffrey, 
3. Chem. Soc , 1954 , 4266; and a recent review on 

20 synthesis of aryltrimethylsilanes from ClSiCCHj)^, 
which contains experimental procedures useful for 
ClSi(CH3)2CH2Cl reactions, is that of D. Habich and 
F. Effenberger, Synthesis , 1979 , 841. Selective in- 
troduction of one new alkyl group into Cl2Si(CH3)CH2Cl 

25 is described by V. P. Kuznetsova and R. M. Sokolovas- 
kaya, Zh. Obshch. Khim. , 1969 , 1977; Chem. Abstr. , 72, 
31897 p; and one aryl group may be introduced selec- 
tively as well: 



Cl2Si-CH2Cl 




30 



+ 



ArLi 



Cl-Si-CH^Cl 



t 



Ar 



In both cases the organometallic reagent should be 
added to the dichlorosilane at low temperature with 
35 good mixing for best yields. 
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Reactions of CljSiCHjCl with Grignard reagents 
are described by A. A. Zhdanov, V. I. Pakhomov, and 
T. Bazhanova, Zh. Obshch. Khim. . 1973 . 1280; Chem. 
Abstr. . 79, 66452 m. Adding organometallic reagents 
5 to the trichlorosilane is recommended even when three 
identical groups are being introduced, because adding 
CljSiCHjCl to an otganometallic reagent is not usually 
successful. A single aryl group may also be intro- 
duced: 

10 CI 

CljSiCHjCl + ArLi ^ Ar-Si-CH2C1 

CI 

A useful modification of literature procedures/ 
15 applicable when or R'j^ is an aryl group, has 
■ been developed in the present work. Instead of pre- 
forming an organolithium reagent and then combining it 
with a chlorosilane, it has been found that an aryl 
bromide and a chlorosilane such as ClSi(CH5)2CH2Cl 
20 may be combined in an inert solvent such as tetra- 
hydrofuran and treated at -80 to -AO" with butyl- 
lithium. Bromine-lithium exchange proceeds selec- 
tively, and the resulting aryllithium reacts with the 
Si-Cl bond as it is formed: 

CH3 

ArLi + Cl-Si-CH,C1 
CH3 



25 

CH3 

ArBr + Cl-Si-CHjCl a-C^H^Li 

CH3 "^4^9^^ 



30 



-LiCl 



Ar-Si-CH,C1 
CH3 



35 
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This reaction works equally well for aryl-substituted 
chlorosilanes such as CISKCH^) (CgH5)CH2Cl, and it 
can be used to introduce two aryl groups into 
Cl2Si(CH3)CH2Cl. In a further extension, an aryl and 
5 an n-butyl group may be introduced in one step: 

CH3 CH3 
ArBr + CljSi-CHjCl 2n-C^HgLi Ar-Si-CHjCl 

Sul^stitution of other alkyllithiuins RLi for n-butyl- 
lithium provides a general route to Ar(CH3)Si(R)CH2Cl_. 

In the following examples, temperatures are re- 
ported in degrees Celsius. Abbreviations for nuclear 
magnetic resonance (nmr) spectra are s a singlet, d « 
doublet, t a triplet, q » quartet, m a multiplet; peak 
positions are reported as parts per million downfield 
from internal tetramethylsilane. Infrared (ir) peak, 
positions are given in reciprocal centimeters (cm" ). 
Hexanes refers to the mixture of isomers boiling 
^° 68-69«, and ether refers to diethyl ether. 



35 
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Example 1 

Preparation of (l,l'-aiphenyl-4-yl) (chloromethyl)- 

dlmethylsilane ' ' 

A solution of 9.9 g (0.042 raol) of 4-bromobi- 
5 phenyl in 50 ml of dry tetrahydrofuran was cooled to 
-78° under nitrogen and stirred while 26,5 ml (0.042 
raol) of 1.6 molar n-butyllithium in hexane was added 
dropwise over 15 minutes. A thick slurry formed, and 
35 ml of tetrahydrofuran was added to facilitate stir- 

10 ring. With continued cooling, 5.9 ml (6.7 g, 0*046 
mol) of chloro(chloromethyl)dimethylsilane was added 
over 10 minutes, giving a clear solution that was 
allowed to warm to room temperature. Addition of 300 
. ml of ether, filtration to remove precipitated lithium 

15 chloride, and evaporation of the filtrate left 13.2 g 
of semisolid. Redissolution in ether, filtration, and 
evaporation of the filtrate left 11.0 g (lOOX crude) 
of the title compound .as a colorless solid, m.p. 
30-40°, suitable for further reaction. Trace impuri- 

20 ties could be removed by sublimation at 30«/0.1 mm, 
leaving the title compound unsublimed in 835S re- 
covery: m.p. 37-40°; ir (Nujol*^) 1585, 1240, 1110, 
830, 810, 750, 690 cm"-^; nmr (CDClj) 0.4 (6H, s), 
2.9 (2H, s), 7.3-7.7 (9H, m) . 
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Example 2 

Preparation of (4-Bromophenyl) (chlorornethyl)dimethyl- 

silane . ^ - 

4-Bromophenylmagnesium bromide was prepared from 

5 11.8 g (0.050 ffloD- of l,4-dibromoben2ene and 1.2 g 
(0.050 g-atoffl^) of magnesium turnings in 75 ml of ether 
according. -to P* Schieraenz, Pro. Svn. t Coll. Vol. 5, 
496 (1973). The resulting mixture was chilled in ice 
under a nitrogen atmosphere while a solution of 6-6 ml 

10 (7.2 g, 0.050 mol) of chloro(chloromethyl)dimethylsi- 
lane in 10 ml of fether was added dropwise. The reac- 
tion mixture was then stirred overnight at room tem- 
perature, quenched carefully with saturated aqueous 
ammonium chloride, and filtered. * The ether phase of 

15 the filtrate was washed with brine, dried over magne- 
sium sulfate, and evaporated to leave 9.8 g of an 
oil. Distillation gave 3.8 g (29%) of the title 
compound as a colorless liquid: bp 97« (1 mm); ir 
(neat) 2950, 1575, 1475, 1370, 1250, 1065, 1010, 840, 

20 805, 720 cm^^; nmr (COCI3) 0.4 (6H, s), 2.9 (2H, 
s), 7.3-7.7 (4H, m). 



35 
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Example 3 

Preparation of ChloromethyKA-chlofophenyDdimethyl- 

silane 

A solution of 9.6 g (0.050 mol) of 4-bromo- 
5 chlorobenzene and 6.6 ml (7,2 g, 0.050 mol) of chloro- 
(chloromethyl)dimethylsilane in 75 ml of tetrahydro- 
furan was stirred at -78° under nitrogen while 31 ml 
(0.050 mol) of 1.6 molar n-fchutyllithium in hexane was 
added dropwise. The resulting clear solution was 

10 allowed to warm to room temperature, diluted with 

ether until no more lithium chloride precipitated, and 
filtered. Evaporation of the filtrate left 10.6 g of. 
a light yellow liquid, which was distilled to give 6.0 
g (5535) of the title compound as a colorless liquid: 

15. bp 54-58 (0.05 mm); ir (neat) 2910, 1560,' 1470, 

1370, 1250, 1080, 1010, 840, 805, 790, 740 cm*^; nmr 
(COCI3) 0.4 (6H, s), 2.9 (2H, s) , 7.1-7.6 (4H, q). 

The in situ aryllithium generation described in 
this example is also useful for preparing the product 

20 of Example 1. If the reaction is run at 0.5-0.7 molar 
in 4-bromobiphenyl and the temperature is held at -65 
to -55*»C during butyllithium addition, little or no 
solid precipitates. 
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Example 4 

Preparation of Chloromethyl(2, 4-dichlorophenyl)- 

dimethvlsllane . ; — 

A solution of 17.0 g (0.075 mol) of 2,4-di- 

5 chlorobrombbenzene and 10.8 ml (11.8 g, 0.082 mol) of 
chloro(chloromethyl)dimethylsilane in 100 ml of dry 
tetrahydrofuran was chilled to -70« under nitrogen 
and stirred while" 49 ml (0.079 mol) of 1.6 molar 
n-butyllithium in hexane was added dropwise at a rate 

10. that held the mixture below -70". The. resulting 
cloudy, reaction mixture was allowed to warm to room 
temperature, poured into 400 ml of hexanes, filtered, 
and- evaporated to leave 20.5 of yellow liquid. Dis- 
tillation gave 12.6 g i66%) of the title compound as 

15 a colorless liquid: bp 83» (0.02 mm); n^* 1.5522; 
ir (neat) 1565, 1455, 1360, 1255, 1120, 1100, 1040, 
825 cm"^; nmr (COCI3) 0.5 (6H, s), 3.1 (2H, s) , 
7.0-7.5 (3H, m). 



25 
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Example 5 

Preparation of ChlQromethyl(2, 6-dimethoxyphenyl)- 

dimethylsilane — 

A solution of 25.0 g (0.181 raol) of 1,3-dinje- 
thoxybenzene in 250 ml of tetrahydrofuran was stirred 
at room temperature under nitrogen while 125 ml (0.200 
mol) of 1.6 molar n-butyllithium in hexane was added 
dropwise over 30 minutes. The resulting mixture was 
refluxed 1.5 hour, giving an orange-brown solution 
that was cooled to S" -and stirred while 27 ml (29.4 g, 
0.205 mol) of chloro(chloromethyl)dimethylsilane was 
added dropwise over 15 minutes. The resulting white 
suspension was allowed to warm to room temperature, 
stirred there 1 hour, diluted with ethyl acetate, 
poured into water, and extracted with ether. The 
organic layers were washed with brine, dried over 
magnesium sulfate, and distilled to give 37.0 g (8455) 
of the title compound as a colorless liquid: bp 
98-110" (0.1 ram); nmr (COCI3) 0.4 (6H, s), 3.1 (2H, 
S), 3.7 (6H, s), 6.3 (2H, d) , 7.1 (IH, m) . 

By varying the organolithium or Grignard rea- 
gent, the procedures of Examples 1-5 can be used to 
prepare the compounds of Table I. Closely related 
procedures are also known in the literature, for 
example the use of arylmagnesium chlorides by C. 
Eaborn and J. C. Jeffrey, J. Chem. Soc . 1954, 4266. 
For compounds where Rj^ is a phenyl ring bearing a 
2-halo substituent, an alternative to the in situ 
procedure of Example 4 is the special arylmagnesium 
iodide method of C. Eaborn, K. L. Jaura, and 0. R. M. 
Walton. J. Chem. Soc, 1964. 1198. 
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Table I 



X-Si-CHjCl 



X a Rj^ or 

CjHj bp 127-128- 

n-C.H„ bp 172 



o 



10 iL-^4"9 



-23 



n-Cj^2"25 "O ' 1-*510 

ii-'^18"37 "O^ 1.4556. 

cyclopropyl 

cyclopentyl 

15 cyclohexyl. bp 120-130 <» (10 mm) 

1- naphthyl bp 112" (0.08 mm) 

2- naphthyl 

phenyl bp 85-86" (3 mm) 

4-fluorophenyl bp 59-60" (0.1 mm) 

20 4-methoxyphenyl bp 80" (0.05 mm) 

4-phenoxyphenyl bp 122" (0.03 mm) 

22 

4-(4-chlorophenoxy)phenyl 1.5773 

4-(4-fluorophenoxy)phenyl 

4-(4-tr if luororaethylphenoxy) phenyl 

25 4.(4.inethylphenoxy)phenyl 

4-thiomethylphenyl bp 92-93" (0.05 mm) 

23 

4-trifluoromethylphenyl 1.4686 

4-methylphenyl bp 96" (7 mm) 
4-i^-propylphenyl 

30 4-t-butylphenyl n^' 1.5056 

4-methylsulfonylphenyl m.p- 64-68" 
4-cyclohexylphenyl 1,5424 

4-trifluoromethoxyphenyl bp 55-57® (0.15 mm) 
4- (4-chlorophenyl) phenyl 

^5 4-(4-bromophenyl) phenyl 
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Table I (continued) 



X.= Rj^ or Rj[ 



4-(4-methylphenyl) phenyl 
4*(4-trifluoromethylphenyl) phenyl 
4-(4-fluorophenyl) phenyl 

20 

3-phenylphenyl n^ 1.5862 

3-trifluoromethylphenyl bp 59-62° (0-3 mm) 

3-chlorophenyl " bp 73° (0-15 mm) 

23 

2*trifluoxomethylphenyl n^ 1.4826 

20 

2-phenylphenyl n^ 1.5772 

2-chlorophenyl bp 78-80° (0.3 mm) 

21 

2-methoxyphenyl n^ 1.5164 

15 2,3-dimethylphenyl 

2.3- dimethoxyphenyl . n^^ 1.5254 

2.4- dlfluorophenyl 

2-f luoro-4-chlorophenyl 
2-chloro-4-phenylphenyl 
20 2-f luoro-4-phenylphenyl 

2- methyl-5-chlorophenyl 
2y6-dimethylphenyl 

3,4-dichlorophenyl bp 98° (0.6 mm) 

3- methyl-4-fluorophenyl 

25 3,5-dichlorophenyl bp 94-95° (0.25 mm) 
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Example 6 

Preparation of (l,l'-Biphenyl-4-yl)butyl(chloromethyl)- 

methylsilane — . 

The title compound can be prepared by the proce- 
5 dure of Example 1 by substituting (butyl )chloro(chloro- 
methyDmethylsilane for chloro{chloromethyl)dimethyl- 
silane. 

Related compounds can be prepared by the proce- 
dures of Examples 1-5, using the appropriate organoli- 

10 thium or Grignard reagent and Cl(R2)Si(CHj)CH2Cl, The 
required chloromethylsilane starting materials are 
made from RjMgCl or RjLi and Cl2Si(CH3)CH2Cl according 
to Examples 14 and 15, and literature procedures such 
as V, P/Kuznetsova and R. M. Sokolovaskaya, ZTu 

15 Obshch> Khim. , 1969 , 1997* 

Alternatively, both the biphenyl and butyl 
groups can be introduced simultaneously as follows: A 
solution of 23.3 g (0.10 mol) of 4-b*romobiphenyl and 
12.7 ml (16.4 g, 0.10 mol) of chloromethyl(dichloro)- 

20 methylsilane in 150 ml of dry tetrahydrofuran was 
chilled under nitrogen to -70° and stirred while 125 
ml (0.20 mol) of 1.6 molar n-butyllithium in hexane 
was added at a rate that held the mixture below -eO^'C. 
The resulting thin slurry was allowed to warm to room 

25 temperature, treated cautiously with 10 ml of ethyl 

acetate, and poured into 300 ml of water. The organic 
layer was separated, the aqueous phase was washed with 
another 100 ml of hexanes, and the combined organic 
phases were washed three times with water, once with 

30 brine, dried over magnesium sulfate, and evaporated to 
leave 33,9 g of a viscous yellow oil. Distillation 
gave 9,5 g i31%) of the title compound: bp 135-158*» 
(0.1 mm); n^^ 1.5743; ir (neat) 3060, 3015, 2960, 
2920, 2870, 1600, 1485, 1390, 1380, 1250, 1120, 1075, 

35 1005, 875, 810, 800, 760, 700 cm"^; nmr (CDCI3): 

0.4 (3H, s), 0.6-1.8 (9H, m), 2.9 (2H, s) and 7.0-7.7 
(9H, m). 
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Example 7 

Preparation of ButyKchloromethyl) (4-chlorophenyl)- 

methylsilane 

A solution Of 14.4 g (0.075 mol) of 4-bronio- 
5 chlorobenzene and 9.5 ml (12.3 g, 0.075 mol) of 
chlororaethyl(dichloro)methylsilane in 150 ml of te- 
trahydrofuran was cooled to -60" under nitrogen and 
stirred while 94 ml (0.15 mol) of 1.6 molar n-butylli- 
thium in hexane was added dropwise at a rate that held 

10 the mixture between -65 and -55". The resulting 

slurry was allowed to warm to room temperature, giving 
a solution that was diluted with hexanes until no more 
lithium chloride precipitated. Filtration, evapora- 
tion of the filtrate, dissolution of the residue in 

15 hexanes, refiltration, and evaporation left 19.8 g of 
a pale drange liquid. Distillation gave first 1.8 g 
(12%) of chloromethyKdibutyDmetliylsilane, bp iS^C 
(0.05 mm), followed by 6.8 g (35X) of the title com- 
pound as a colorless liquid: bp 90«C (0.05 mm); 

20 n^^ 1.5246; ir (neat) 2925, 1580, 1380, 1260, 
1090, 1015, 820, 740 cm"'''; nmr (CDClj) 0.4 (3H, 
s), 0.6-1.5 (9H, m), 2.9 (2H, s), 7.0-7.4 (4H, q) . 
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Example 8 

Preparation of Chloromethyl(2,4-dichlorophenyl)methyl- 

(phenvl)sllane 

A solution of 13.6 g (0.060 mol) of 2,4-dichloro- 
5 bromobenzene and 12.3 g (0.060 mol) of chloro(chloro- 
inethyDmethyKphenyDsilane (prepared as in Example 
14) in 85 ml of dry tetrahydrofuran was chilled to 
-60« under nitrogen and stirred while 38 ml (0.060 
mol) of 1.6 molar n-butyllithium in hexane was added 

10 dropwise at a rate that held the mixture below -55'». 
The resulting red solution was allowed to warm to room 
temperature, treated with 5 ml of ethyl acetate to 
quench any unreacted organolithium reagent, and poured 
into 170 ml of water. The organic layer was sepa- 

15 rated, the aqueous phase was washed with 50 ml of 
hexanes, and the combined organic phases were washed 
three times with water and once with brine, dried over 
magnesium sulfate, and evaporated to leave 19.0 g of 
bright yellow oil. Distillation gave 8.6 g (45X) of 

20 the title compound as a colorless liquid: b.p. 

125-1300 (0.05 mm); n^^ 1.5978; ir (neat) 3080, 3060, 
2960, 2930, 1570, 1540, 1460, 1430, 1365, 1260, 1120, 
1100, 1040, 820, 745, 735, 70S cm""''; nmr (COCI3) 
0.8 (3H, s), 3.4 (2H, s), 7.2-7.9 (8H, m) . 



30 



0068813 

30 

Example 9 

Preparation of ChloroniethylCbis(4-chlorophenyl)]methyl- 

silane 

A solution of 19.1 g (0,10 mol) of 4-chloro- 
5 bromobenzene in 200 ml of dry tettahydrofuran was 

chilled to -60" under nitrogen and stirred while 63 ml 
(0.10 mol) of 1.6 molar rv-butyllithium in hexane was 
added dropwise at a rate that held the mixture below 
-55". Stirring and cooling were continued while 6.3 
10 ml (8.2 g, 0.05 mol) of chloromethyl(dichloro)methyl- 
silane was added dropwise at a rate that held the 
mixture below -50". The resulting orange solution was 
allowed to warm to room temperature, and workup as in 
Example 8 provided 16.5 g of a pale yellow oil. 
15 Kugelrohr distillation at 0.05 mm and an airbath tem- 
oerature of 130-150 «C gave 9.5 g (6035) of the title 
compound as a colorless liquid: n^ 1.5913; ir 
(neat) 3080, 3040, 3020, 2960, 2930, 1580, 1490, 1380, 
1260, 1085, 1015, 805, 790, 775, 740 cm'^; nmr 
20 (COCI3) 0.7 (3H, s), 3.1 (2H, s) , 7.2-7.7 (8H, m) ; 
analysis for Cj^^H^^^CljSi Cmw 315.70): 

Calculated: C, 53.26; H, 4.15; CI, 33.69. 
Found: C, 53.4; H,. 4.4; CI, 34.2. 

53.5; 4.4; 34.1. 
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Example 10 

Preparation of (Chloroinethyl)bis(4-f luorophenyDmethyl- 

silane - — — 

A solution of 35 g (0.20 mol) of 4-f luorobromo- 

5 benzene in 300 ml of dry tetrahydrofuran was chilled 
to -60« under nitrogen and stirred while 126 ml (0.20 
mol) of 1.6 molar n-butyllithium in hexane was added 
dtopwise at a rate that held the- mlxtux* below. -55». 
Stirring and cooling were continued while 12..6 ml 

10 (16.4 g, 0.10 mol) of chloromethyl(dichloro)methyl- 

silane was added dropwise at a rate that held the mix- » 
ture below -50". The resulting solution was allowed 
to warm to room temperature, and workup as in Example 
8 provided 26.4 g of a clear yellow liquid. Oistil- 

15 lation gave 20.6 g (7355) of the title compound as a 
colorless liquid: bp 107-127« (0.1 mm); n^^ 1.5481; 
nmr (COCI3) : 0.7 (3H, s), 3.2 (2H, s), 7.1 (4H, t, 
J = 9) and 7.6 (4H, d of d, J = 6 and 9). 

Repeating this reaction using chloromethyKdi- 

20 ethoxy)methylsilane instead of the dichlorosilane gave 
the title compound in 5855 yield after distillation: 
bp 115-r38« (0.2 mm); n^"^ 1.5464; nmr as above. 

Example 11 

25 Preparation of Chlororaethyl(2-chlorophenyl) (4-chloro- 

phenvDmethvlsilane 

A solution of 6.3 ml ("8.2 g, 0.05 mol) of 
chloromethyl(dichloro)methylsilane and 8.1 g (0.05 
mol) of 2-bromochlorobenzene in 75 ml of dry tetra- 

30 hydrofuran was chilled to -60» under and stirred 
while 31 ml (0.05 mol) of 1.6 molar n-butyllithium- 
hexane solution was added at a rate that held the mix- 
ture below -550. With continued cooling and stirring, 
8.1 g (0.05 mol) of 4-bromochloroben28ne was added as 

35 a solid, followed by another 31 ml portion of the 1.6 
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molar n-butyllithiuin solution at a rate that held the 
mixture below -55"»C. The resulting thin slurry was 
allowed to warm to room temperature, treated cautious 
ly with 10 ml of ethyl acetate, and worked up as in 
5 Example 8 to give 15.0' g of a clear yellow oil. Ois- 
tillation provided 5.9 g (3735) of the title compound: 
bp 150-165" (0.7 ram); n^° 1.5916; ir (neat) 3060, 
3020, 2960, 2920, 2870, 1580., 1560, 1490, 1420, 1380, 
1255, 1125, 1115, 1085, 1035, 1015, 805, 750 cm"^; 
10 nmr (COCI3) 0.8 (3H, s) , 3.3 (2H, s), 7.2-7.7 (8H, 
m) . 

The compounds of Table II are made by stepwise 
replacement of the Si-Cl- bonds- of Cl2Si(CH3)CH2Cl, 
according to the procedures of Examples 6-11. 

15 • ■ 
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Table II 
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X-Si-CH^Cl 



10 CjHj 

15 cyclopropyl 
cydohexyl 

1- naphthyl 

2- naphthyl 
phenyl 

20 phenyl 
phenyl 

4-phenylphenyl 
A-bromoph^yl 
4-fluorophenyl 
25 4-phenoxyphenyl 
4-t-butylphenyl 

3- trifluoromethylphenyl 
3-chloroct^enyl 
2-thionBthylphenyl 

30 2-phenylphenyl 

2 , 4-dichlor opheny 1 
2, 4-dichloropheny 1 
2, 3-diniethy Iphenyl 
2-(n8thyl-5-flucarophenyl 

35 2,5-dimethoxyphenyl 



C2H5 

cyclohexyl 

rv-C^Hj bp 450 (0*05 mm) 

cyclc3propyl 

3-methylbutyl 

cyclohexyl 

jvC^Hj bp 82-900(0.1 mm) 

1 , 1-dimethy Ipropy 1 

C2H5 

1-^3^ 

jvC^Hj bp 90-92«>(0,l mm) 

cyclopentyl 

cyclobutyl 



I2-C4H5 
cyclopropyl 

cyclopentyl 
4-methylpentyl 



bp 109-112«(0a mm) 
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2,6-diinethylphenyl 
5 3 ,5-dichlorophenyl 
3,5-dichlorophenyl 

3- methyl-4-chlorophenyl 
phenyl 

4- fluorophenyl . 
1° 4-chlorophenyl 

4-bromophenyl 
4-phenylphenyl 
4-t-butylphenyl 
4-thiomethylphCTyl 
15 4-phenoxyphenyl 

4-.trifluoromethoxyphenyl 
• 4-fflethylsulfonylphenyl 
4-cyclohexylphenyl 
4-(4-f lLBDrot*ienyl) phenyl 
20 3-txifluoromethylphenyl 
2-chloroft»enyl 
2-methoxyphenyl 
2-chloxo-4-phenylphenyl 

2- fluoro-A-phenylphenyl 
25 3 , 5-dichloropheny 1 

2. 5- dimethoxypheny 1 

2. 6- dimethoxyphenyl 
4-bromojtienyl ^ 
A-phenylphenyl 

50 4-(nethoxyphenyl 

3- trifluoroniethylphenyl 
2Hnethoxyphenyl 
2-chlarophenyl 

2, A-dichloroph©nyl 
55 3 ^ 5-dichloropheny 1 



bp 104-110^(0.2 mm) 
22 



n^- 1.5624 



bp 140-148^(0.1 mm) 
bp 145-155^(0,1 mm) 
bp 173-178°(0,1 mm) 



1-methylbutyl 

cydohexyl 
cydopropyl 
phenyl 
ph^yl 
phaiyl 
phenyl 
phenyl 
phenyl 
phenyl 
'[Sienyl 
phenyl 
phenyl 
f*ienyl 

phenyl 

phenyl 

ftienyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

ph^iyl 

4-bromophenyl bp 160-170o(0.1 mm) 
4-phenylphenyl m.p. 115-117^ 
4-methoxyphenyl bp 166-171^(0.1 mm) 
3-tri fluoromethy Ipheny 1 
2-methoxyphenyl 

2-chlaroj*ienyl bp 135-140«(0.1 mm) 

2.4- dichlorophenyl n^ 1.5956 

3. 5- dichlorophenyl 



bp 132-1350(0.1 mm) 
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2-chlarophenyl 
5 4-phenylphenyl 
4-phenylphenyl 
4-ph8nylphenyl 
4-fluarophenyl 
4-chlorophenyl 
^° 1-naphthyl 

4-phenoxyphenyl 



?2 

4-fluorophenyl 
4-chlorophenyl 
4-fluoroph0iyl ' ' 
2, 4-dichloropheny 1 
2, A-dichlorophenyl 
2, 4-dichloropheny 1 
2 , 6-dime tiioxy pheny 1 
3,4-dichlorophenyl . 
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Example 12 

Preparation of (l-l'-Biphenyl-l-yl) (chloromethyl)-- 

diethylsilane 

The title compound can be prepared by the proce- 
5 dure of Example 1, using chlorochloromethyldiethylsi- 
lane instead of chlorochloromethyldimethylsilane. 

Similar compounds can be prepared by applying 
the procedures of Examples 1-5 to the appropriate 
organolithium or Grignard reagent and Cl(R2)Si(R3)CH2Cl. 

10 The required chlorochloromethyldialkylsilanes are made 
from CljSiCHjCl, using two equivalents of RjMgCl or 
R2Li when R2 = R3 (see, for example, A, A, Zhdanov, 
V. I, Pakhomov, and T. Bazhanova, Zh, Obshch> Khim. , 
1973 , 1280) , or using one equivalent of R2MgCl or 

15 RjLi followed by one equivalent of RjMgCl or 
R^Li when R2 is not equal to R3. 
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Example 13 

Preparation of (Chloromethyl)triphenvlsilane 

A solution of 12.6 ml (18.4 g, 0.10 raol) of • 
(chloromethyl)trichlorosilane in 150 ml of dry ether 
5 was stirred under nitrogen and chilled in ice while 
162 ml (0.30 fflol) of 1.85 molar phenyllithium in cy- 
clohexane-ether 70:30 was added dropwise at a rate 
that held the mixture below 15«»C. The resulting 
slurry was stirred overnight at room temperature, 

10 treated carefully with 10 ml of ethyl acetate to 

quench any remaining phenyllithium, washed with water 
and brine, dried over magnesium sulfate, and evapor- 
ated to leave 33 g of sticky solid. Recrystallization 
from 30 ml of cyclohexane provided 15.8 g (51X) of the 

15 title compound as an off white solid: m.p. 112-115'>C; 
ir (Nujol'^) 1420, 1110, 735, -730, 705, 695 cm~^; 
nmr (COCI3) 3.5 (2H, s) , 7.0-7.8 (15H, m) . 

The compounds of Table III are made by stepwise 
replacement of the Si-Cl bonds of CljSiCHjCl, accord- 

20 ing to the procedures of .Examples 12-13. 
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X-Si-CH2C1 
5 S 















T5 


2 5 


10 


— ^7 




— 7 7 




ii^4 9 




— 4 9 




■2^8^17 


2f^5 


cyclopentyl 






CYClOOrODVl 


1-methylbutyl 






— o 13 


5 13 


15 


cvcloDroDvl 


2 5 


— 4 9 




cvcl ohexv 1 


^3^7 


n-C-jH- 
— 7 7 






n-C,H« 
— 4 9 


A 9 




topi iwi ly X 


--r^4 9 


cvdobutyl 




^ Id 1/ X 


cvdooroDvl 


— b 13 




*t~JJl id Ij Id 


—^4 9 


^^^4 9 




A^-ohgnv 1 ohen vl 
Id iyx|ji Id 


ir^^l3 


n*C -T 
ii^ff 13 




4-pheny Ipheny 1 


cydohexyl 


cyclohexyl 




4M:hlorophenyl 








A-fluorophenyl 




12-^3^ • 


25 


A-0ienoxyphOTyl 


r>-C^Hg 


cyclohexyl 




4-( A-chlorophenoxy )phenyl 




II-C4H9 




4-t-butylphaiyl 


S-C4H9 






3-methoxyphQiyl 








3-trifluorGmethylftfienyl 






30 


2-thiomethylphenyl 


i-C3^^7 


3-metiTylbutyl 




2-phenylphenyl 


cyclohexyl 


cyclohexyl 




2, 4-dichlorophenyl 


i2rS"9 






2 , 6-cliniethy Ipheny 1 




i-C4"9 




3 , 5-cIichloropheny 1 


cyclopentyl 


cyclopentyl 


35 


3-methyl-A-chlorophenyl 


I-C4H9 


1-C4H9 
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T^le III (continued) 
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!2 




C2H5 


phenyl 


fSnenyl 


5 


cyclohexyl 


phenyl 


phenyl 




— xo ^1 


phenyl 


phenyl 






4-chlorophenyl 


4-chlorophenyl 




— 1^ 


4-chlorophenyl 


4-chlorophenyl 




1-naphthyl 


4-fluorophenyl 


4-fluoro|*ienyl 


10 


cyclopropyl 


phenyl 


4-t;-butylphenyl 




— 4 ^ 


phenyl 


4-phenylphenyl 




— 47 


phenyl 


2, 4-dichlorophenyl 




— ~. 7 


phOTyl 


3-trifluoromethylphenyl 




— 4 9 


phenyl 


3, 5-dichlorophenyl 


15 


cyclc3pentyl 


phenyl 


2, 6-dimethoxypheny 1 




-14 29 


4-chlarophenyl 


2-fluorophenyl 




^^ 4 ^ 


4-fluorophenyl 


4-phenylphenyl 




4^1ort3phenyl 


4-chlorophenyl 


4-chlorQphenyl 




4^fluocQphenyl 


4-fluorophenyl 


4-fluorophenyl 


20 


4-^enylphenyl 


4-phenylphenyl 


4-phaiylphenyl 




2* 4-dichlorophenyl 


2 , 4-dlchloropheny 1 


2, 4-dlchloropheny 1 




phenyl 


4-fluorophenyl 


4-fluorophenyl 




phenyl 


4-chlorophenyl 


4-chlorophenyl 




phenyl 


4-phenylphenyl 


4-phenylphenyl 


25 


phenyl 


2, 4-clichloropheny 1 


2, 4-dichlorophenyl 




2-naphthyl 


4-methylthiophenyl 


4-methylthiophenyl 




4-chlarophenyl 


2-methoxy phenyl 


2-methoxy phenyl 




4-chlorophenyl 


3-chlorophenyl 


3-chlorophenyl 




phenyl 


2-chlorophenyl 


4-fluorophenyl 


30 


phenyl 


4-chlorophenyl 


4-phenylphenyl 




1-naphthyl 


4-bromophenyl 


3-methylphenyl 




4-phenoxyphenyl 


3 , 5-dimethy Ipheny 1 


3 , 4-dichlorophenyl 
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Example 14 

Preparation of Chloro(chloromethyl )tnethvl(phenvl)silane 

A solution of 12.7 ml (16.4 g, 0.10 mol) of 
chloromethyl(dichloro)methylsilane in 200 ml of ether 
5 was chilled to -70" under nitrogen and stirted vigor- 
ously while a mixture of 55 ml (0.10 mol) of 1.8 molar 
phenyllithium in 30:70 ether-cyclohexane and 55 ml of 
ether was added dropwise at a rate that kept the mix- 
ture below -700. The resulting slurry was stirred and 

10 ' warmed to room temperature, then allowed to stand 

overnight. Filtration and evaporation of the filtrate 
left 20.4 g of a golden oil, which was distilled to 
give 14.6 g (71X) of the title compound as a colorless 
liquid: bp 71-74° (0.6 mm); n§^ 1.5337; ir (neat) 

15 3080, 3060, 2980, 2930, 1590, 1430, 1260, 1120, 820, 
790, 740, 700 cm'^; nmr (COCI3) 0.8 (3H, s) , 3.1 
(2H, s), 7.3-7.6 (3H, m), 7.6-7.8 (2H, m) . 

Example 15 

20 Preparation of <l,l'-Biphenyl-4-yl)chloro(chloro- 

methvDmethvlsilane , _ 

The title compound can be prepared by reaction 
of equimolar quantities of 4-bromobiphenyl, chloro- 
methyldichloro(methyl)silane, and n-butyllithiura 

25 according to the procedure of Example 3. 

The compounds of Table IV can be prepared using 
the procedures of Examples 14 and 15. 
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Table IV 
X-Si-CH^Cl 





X — ^ 1 ' ^1 


2 




C2H5 


CHj 


10 




CHj 










n.C^2"25 


C2H5 








• 


cyclopropyl 


CHj 


15 


cyclohexyl 


CH3 




1-naphthyl 






2-naphthyl 


cyclobutyl 




phenyl 






4-phenylphenyl 




20 


4-phenylphenyl 






4-chlorophenyl 


n-C^Hj 




4-chlorophenyl 


CH3 




4-fluorophenyl 


n-CgH^3 




4-phenoxyphenyl 


cyclohexyl 


25 


4-t-butylphenyl 


n-CjH^ 




4-trlf luoromethoxyphenyl 


CH3 




4-(4-fluoroph'enyl) phenyl 


• CH3 




3-trifluoromethylphenyl 






2-thiomethylphenyl 


cyclopentyl 


30 


2, 4-dichlorophenyl 


CH3 




2,4-dichlorophenyl 






2-chloro-4-phenylphenyl 


CH3 




2,3-dimethylphenyl 


cyclopropyl 




2-methyl-5-f luorophenyl 




35 


2,6-dimethoxyphenyl 


1, 1-dimethylpropyl 
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3- methyl-4-chlorophenyl 
^ 3,5-dichlorophenyl 

1- naphthyl 
phenyl 

4- f luorophenyl 
4-chlorophenyl 
4-phenylphenyl 
4-t-butylphenyl 

3- f luorophenyl 

2- methoxyphenyl. 

2- chlorophenyl 

2 . 4- dichlorophenyl 

3.5- dichlorophenyl 

4- fluorophenyi 
20 4-chlorophenyl 

4-phenylphenyl 

2, 4-dichlorophenyl 

3- trifluQromethylphenyl 

2- methoxyphenyl 
25 2-chlorophenyl 

3- trifluoromethylphenyl 
2-fluoro-4-chlarophenyl 

2. 3- dimethy Iphenyl 

2 . 6- dimethoxy phenyl 

3 . 4- d ichlorophenyl 



C2H5 
n-CgH^j^ 

2, 4-dichlorophenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

4-fluorophenyl 
4-chlorophenyl 
4-phenylphenyl 
2, 4-dichlQrophenyl 

3- triflurome thy Iphenyl 
2-methaxyphenyl 

4- fluorophenyl 
4-t^-buty Iphenyl 
4-bromophenyl 
4-methylthiophenyl 
4-methoxyphenyl 
4-(nethylphenyl 
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Example 16 

Preparation of Chloromethyl(inethoxy)methyl(phenyl)- 

silane , 

A solution of 1.6 ml (1.3 g, 0.040 mol) of 
5 methanol and 3.0 ml (2.2 g, 0.022 mol) of triethyl- 
amine in 100 ml of ether was stirred while a solution 
of 4.1 g (-0.020 mol) of chloro(chloromethyl)methyl- 
(phenyl)silane in 10 ml of ether was added dropwise. 
The resulting slurry was refluxed for 2 hours, cooled, 

10 washed with water, 0.1 N aqueous HCl, saturated aque- 
ous NaHCOj, water, and brine, dried over magnesium 
sulfate, and evaporated to leave 3.2 g of a pale 
yellow liquid. Distillation provided 1.7 g (4255) of 
the title compound as a colorless liquid: bp 46-49«> 

15 (0.05 mm); n^^ 1.5207; nmr (CDCI3): 0.5 (3H, 

s), 3.0 (2H, s), 3.5 (3H, s) and 7.3-7.8 (5H, m) . 

Example 17 

Preparation of Chlororaethyl(l,l-dimethylethoxy)methyl- 

20 (phenyl)silane 

A mixture of 15.4 g (0.075 mol) of chloro(chloro- 
methyl)methyl(phenyl)silane, 14 ml (11.1 g, 0.15 mol) 
of t-butanol, 11.5 ml (8.3 g, 0.082 g) of triethyl- 
amine, and 0.5 g (0.008 mol) of imidazole in 60 ml of 

25 dimethylformamide was stirred at SO" for 2 hours. The 
resulting slurry was cooled, poured into 200 ml of 
water, and extracted with ether. The ether extracts 
were washed three times with water, followed by 0.1 N 
aqueous HCl, saturated aqueous NaHCO^, and brine, 

30 dried over magnesium sulfate, and evaporated to leave 
14.0 g of a pale orange oil. Distillation provided 
11.9 g U5%) of the title compound: bp 78-820 (0.2 
mm); n^^ 1.5010; ir (neat) 3080, 3060, 2990, 2940, 
1600, 1435, 1395, 1370, 1260, 1245, 1195, 1125, 1060, 

35 1030, 81-5, 790, 740, 725, 705, 650 cm"'^; nmr (CDCI3): 
0.5 (3H, s), 1.3 (9H, s), 2.9 (2H, s) and 7.3-7.8 (5H, 
m) . 
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Example 18 

Preparation of Chloromethvl(ethox v)methvl(phenvl)silane 

A solution of 18.2 ml (18.2 g, 0.10 mol) of 
chloromethyl(diethoxy)methylsilane in 200 ml of dry 
5 ether was stirred vigorously under and chilled 
while 56 ml (0.10 mol) of 1.8 molar phenyllithium in 
70:30 cyclohexane-ether was added at a rate that held 
the mixture below -50«. The resulting slurry was 
allowed to warm to room temperature, treated cau- 

10 tiously with 10 ml of ethyl acetate, washed with water 
and brine, dried over magnesium sulfate, and evapor- 
ated to leave 16.8 g of a golden yellow liquid. Dis- 
tillation provided 9.5 g (44«) of the title compound 
as a colorless liquid: bp 80-84° (0.1 mm); 1.5144; 

15 nmr (CDCI3) 0.5 (3H, s) , 1.2 (3H, t, J = 7) , 3.0 
(2H, s), 3.8 (2H, q, 0 = 7), 7.2-7.8 (5Hi m) . 

The compounds of Table V can be prepared using 
the procedures of Examples 16-18. 

20 



25 
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?2 



X-Si-CHjCl 

6r^ 



10 



15 



20 



25 



30 



35 



cyclopropyl 
cyclohexyl 

1- naphthyl 

2- naphthyl 
phenyl 
phenyl 
phenyl 

A-phenylphenyl 

4-phenylphenyl 

4-{rfienylphenyl 

4-phenylphenyl 

4-chlaroph0iyl 

4-chlorophenyl 

4-chlorophaiyl 

4-fluorophenyl 

4-fluorophenyl 

4-phenoxyphenyl 

4-t;-butylphenyl 

3- tri fluorome thy Ipheny 1 
2-methylthiophenyl 

2 , 4-dichloropheny 1 
2, 4-<Jichlorophenyl 
2, 4-dichloropheny 1 



21 
CH3 
CH3 
CH3 

C2H5 

CH3 

cyclobutyl 

II-C4H9 

CHj 
°^3 

CH3 
CH3 

cyclohexyl 

cyclopentyl 

CH3 

CH3 

CH, 



-6 

CH3 

C2H5 
CH3 

'=»3 

i-'^3»7 
H 

H 

CH3 
H 

C2H5 
rv-C^Hj 
C2H5 
C2H5 

H 

C2H5 

CH3 

C2H5 



bp 72-76»(0.1 mm) 
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10 



15 



20 



25 



30 



35 



^ ^1' 

2. 4- <lichlorophenyl 

2. 3- diraethylpheny 1 

2- {nethyl-5-fluorophenyl 
2, S-dimethoxyphenyl 

3- methyl-4-Krfilorophenyl 

3. 5- dichlorophenyl 

i^l8"37 

1- naphthyl 

phenyl 

4- fluorophenyl 
4-chlorophenyl 
4-phenylphenyl 
4-phenylphenyl 
4-t-butylphenyl 

3- fluarophenyl 

2- methoxyphenyl 

2- chlorophenyl 

2. 4- dichlorophCTyl 

3 . 5- dichloropheny 1 

4- fluoraphenyl 
4-fluorophenyl 
4-chlorophenyl 
4-chlorophenyl 
4-phenylphenyl 

2, 4-dichloropheny 1 

3- trifluoromethylphenyl 
2-methoxyphenyl 

2- chlorophenyl 

3- tri fluorome thy Ipheny 1 
2-fluoro-4-chlorophenyl 
2 , 3-dinie thy Ipheny 1 



cyclopropyl 
^4^9 

1 , l-dimethy Ipropy 1 

C2H5 

2, ^-dichlorophenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phanyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

4-fluorophenyl 

4-fluQrophenyl 

4-chlorophenyl 

4-chlorophenyl 

4-phenylphenyl 

2, 4-clichloropheny 1 

3*trifluoromethylphenyl 

2-methoxyphenyl 

4-fluorophenyl 

4-t-butylphenyl 

4-bromophenyl 

4-fliethylthiophenyl 



26 
C2H5 

H 

C2H5 

°^3 
C2H5 

^2»5 

S-C4H9 

^2^5 
H 

C2H5 

CH3 

C2H5 

CH3 

C2H5 

H 
H 
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Table V (continued) 



2, 6-dimethoxyphenyl A-methoxyphenyl 
3,4-dichlarophenyl A-nethylphenyl 
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Example 19 

Preparation of (l,l'-8iphenyl-4-yl)dimethyl(lH-l,2,4- 

triazol^l-vlmethyl) silane . 

A mixture of 2.6 g (O.OlO mol) of (1, 1 '-biphenyl 

• 5 *4-yl)chloromethyldimethylsilane and 1.1 g (0.012 mol) 
of 1,2,4-triazole sodium salt in 5 ml of dimethylfor- 
mamide was warmed to 80-90^ for 2 hours, cooled, di- 
luted with water, and extracted with ether. The ether 
solution was washed with water and brine, dried over 

10 magnesium sulfate, and evaporated to leave 2.3 g of 
colorless solid, m. p. 79-86o. Recrystallization from 
a mixture of 25 ml of hexanes and 2 ml of ethyl ace- 
tate gave 1.1 g (38%) of the title compound: m.p. 
92-93^; ir (Nujol^) 1255, 1130, 1000, 825, 760, 695 

15 cm"^; nmr (CDCl^) 0.4 (6H, s), 3.9 (2H, s) , 7.2-7.7 
(9H, m), 7.8 (IH, s), 7.9 (IH, s); analysis for 
Cj^^Hj^jNjSi (mw 293.43): 

Calculated C, 69,58; H, 6,53; N, 14.32; 
Found C, 70.0; H, 6.6; N, 13.9; 

20 69.8; 6.7; 13.8. 

An equimolar mixture of 1,2,4-tr'iazole and 
sodium methoxide can be used instead of preformed 
triazole sodium salt. Note that these reagents must 
be combined before the silane is added, since chloro- 

25 methylsilanes react very vigorously with sodium 
methoxide in dimethylf ormamide, giving undesired 
products. 
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Example 20 

Isolation of (l,l'-8iphenyl-4-yl)diinethyl(4H-l,2,4- 

trlazol-4«vlinethvl)silane • 

A 5 g sample of once-crystallized l,l'-(biphenyl- 
5 4-yl)dim8thyl(lH-l,2,4-triazol-l-ylmethyl)silane, pre- 
pared as in Example 14 using sodium methoxide-1,2,4- 
triazole, was subjected to high pressure liquid chroma- 
tography (Waters Prep PAK-500 silica gel cartridge, 
250 ml per minute flow rate). Elution with ethyl ace- • 
10 tate-hexane 50:50 removed first some minor impurities 
and then provided the pure lH-1, 2,4-tria2ol-l-ylmethyl 
compound, m.p. 99-100<». Continued elution with ethyl 
acetate-acetonitrile 80:20 provided a small amount of 
the title compound as a colorless solid: m.p. 
15 130-1330C; nmr (CDCI3) 0.4 (6H, s), 3.7 (2H, s), 
7.2-7.7 (9H, m), 7.9 (2H, s); microanalysis for 
Cj^yHj^^NjSi (mw 293.43): 

Calculated: C, 69.58; H, 6.53; N, 14.32. 
Found: C, 69.0; H, 6.7; N, 13.9. 
20 69.3; 6.7; 14.2. 
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Example 21 

Preparation of Dimethyl(phenyl) (lH-1,2, 4-tria20l-l-yl- 

methvDsllane — — 

A mixture of 9.0 ml (9.2 g, 0.050 mol) of chloro- 
5 raethyldimethylphenylsilane and 5.5 g (0.060 mol) of 
l,2,4-tria20le sodium salt in 25 ml of dimethylforraa- 
mide was stiired and warmed to 90-95 »C for 2- hours, 
cooled, diluted with water, and extracted with ether. 
The ether solution was washed with water and brine, 

10- dried over magnesium sulfate, and evaporated to leave 
8.1 g (7556) of a pale brown oil, n^^ 1.5350, con- 
taining the title compound and minor impurities as 
judged by nmr. A purer sample was obtained by distil- 
lation: bp 99" (0.02 mm); n^° 1.5A03; nmr (CDCI3) 

15 0.4 (6H, s)," 3.8 (2H, s), 7.2-7.7 (5H, m) , 7.7 (IH, 
s), 7.8 (IH, s); analysis for Cj^iH^^jNjSi (mw 
217.34): 

Calculated C, 60.78; H, 6.96; N, 19.33; 
Found C, 60.7; H, 7.0; N, 16.9; 
20 60.2; H, 7.0; N, 16.8. 
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Example 22 

Preparation of (4-Chlorophenyl)diraethyl(lH-l,2, A- 

trlazol-l-vlmethvDsllane \ 

A mixture of 2.2 g (0.010 mol) of chlororaethyl(4- 

5 chlorophenyDdiinethylsilane and 1.1 g (0.012 raol) of 
l,2,4-tria2ole sodium salt in 5 ml of dimethylforma- 
mide was warmed to 80-90O for 2 hours, diluted with 
water, and' extracted with ether. The ether solution 
was washed with water and brine, dried over magnesium 

10 sulfate, and evaporated to leave 2.1 g (83X) of the 
title compound as a yellow liquid: n^^ 1.5428; 
ir (neat) 1555, 1470, 1245, 1130, 1080, 1010, -835, 
805, 795, 735 cm'^; nmr (CDCI3) 0.4 (6H, s), 3.8 
(2H, s), 7.4 (4H, broad s), 7.8 (IH, s), 7.9 (IH, s). 

15 

Example 25 

Preparation of (2,4-0ichlorophenyl)diraethyl(lH-l,2,4- 

triazol-l-ylmethvl)sllane . 

A mixture of 5.1 g (0.020 mol) of chloromethyl- 

20 {2,4-dichlorophenyl)dimethylsilane and 2.0 g (0.022 
mol) of 1,2,4-triazole sodium salt in 10 ml of dry 
dimethylformamide was stirred at 80-90" for 2 hours. 
The resulting slurry was cooled, diluted with water, 
and washed with ether. The ether extracts were washed 

25 with several portions of water and once with brine, 
dried over magnesium sulfate, and evaporated to leave 
4.6 g (SIX) of the title compound as a pale yellow 
liquid: n^^ 1.5580; ir (neat) 1550, 1485, 1440, 
1345, 1260, 1240, 1130, 1085, 1025, 1005, 835 cm"^; 

30 nmr (COCI3) 0.5 (6H, s), 4.1 (2H, s), 7.2-7.5 (3H, 
m), 7.8 (IH, s), 7.9 (IH, s). 



0068813 

52 

Example 24 

Preparation of bls(4-Chlorophenyl)inethyl(lH-l,2,4- 

triazol-l-ylmethyl) silane ] ] 

A mixture of 6.3 g (0.020 mol) of chloromethyl- 
bis(4-chlorophenyl)fflethylsilane and 2.0 g (0.022 mol) 
of 1,2,4-triazole sodium salt in 10 ml of dry dimethyl 
forraamide was stirred at 80»C for 4 hours. The result 
ing slurry was cooled, diluted with water, and washed 
with ether. The ether extracts were washed with 
several portions of water and once with brine, dried 
over magnesium sulfate, and evaporated to leave 5.4 g 
of yellow oil. Kugelrohr distillation at 120-150° 
(airbath)/0.05 mm gave 4.0 g (58X) of the title com- 
pound as a pale yellow oil: n^^ 1.5966; nrar (CDCI3) 
0.7 (3H, s), 4.1 (2H, s), 7.2-7.5 (8H, m), 7.8 (IH, 
s), 7.9 (IH, s). 
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Example 25 

Preparation of bis(4-Fluorophenyl)roethyl(lH-.l,2,4- 

trlazol-l^ylmethyDsllane * 

A mixture of 4.2 g (0.015 mol) of (chloromethyl)- 
5 bis(4-fluorophenyl)raethylsilane and 1.4 g (0.015 mol) 
of 1,2,4-triazole sodium salt in 8 ml of dimethylforma- 
mide was stirred at 80« for 2 hours. The resulting 
slurry was cooled, diluted with water, and worked up 
as in Example 24 to give 4.0 g of a pale yellow oil. 

10 Impurities were removed by Kugelrohr distillation at 
120-125^ (0.05 mm), leaving behind 2.3 g (4955) of the 
title compound as a yellow oil: n§^ 1.5538; ir (neat) 
3065, 3030, 2960, 2925, 1590, 1500, 1270, 1235, 1165, 
1110, 1010, 630, 790 cm*^; nmr (COCI3): 0.7 (3H, s), 

15 4.2 (2H, s), 7.1 (4H, t, J ^ 9), 7.5 (4H, d of d, ' 
3=6 and. 9) , 7.8 (IH, s) and 7.9 (IH, s) . 

By applying the procedures of Examples 19 and 
21-25 to appropriate chloromethylsilanes, the com- 
20 pounds of Table VI in which Qj^=Q2=H can be pre- 
pared. 
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Table VI 



«l-?i-CH2N J 
«3 



35 













C2H5 


CH^ 


°H 


"0 


1.4713 




•^3 


^3 


1 0 








CH3 




1.4687 




CH3 


CH3 


n23 




^12^25 


CH3 




1.4626 


-14 29 




CH3 






i2-^18"37 




PU 

CH3 


n21 


1.4597 


CVClODTODVl 


^3 


CH- 
^3 






cvclGbutvl 


CH- 


CH 
UI3 






cyclopentyl 


CH3 


CH_ 
UI3 






cyclohexyl 


CH3 




n22 

"d 


1.4906 


1-naphthyl 


CH3 




n23 


1.6051 


2-naphthyl 


CH3 






4-faronxDphenyl 


CH3 


CH, 


n20 


1.5647 


4-fluorophenyl 


CH3 


CH3 


bp 108° (0.2 mm) 


4-inethoxyphenyl 


. ^3 


CH3 


n26 

"d 


1.5401 


4-phenoxyphenyl 


CH3 


CH3 




1.5754 


4-(4-chlorophenoxy)phenyl 


CH3 


CH3 


n22 


1.5703 


4-( 4-fluorophOToxy ) phenyl 


CH3 


CH3 




4-(4-trifluoronethylphenoxy)phenyl CH- 


°^3 






A-(4wnethylphenoxy) phenyl 


«="3 


°^3 






4-thlomethylphenyl 


CH3 


CH3 


n23 


1.5790 


4- tri fluaromethy Ipheny 1 


CH3 


CH3 


n22 


1.4909 


4-methylphenyl 


CH3 


CH3 


n2i 

"d 


1.5350 
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Table VI (continued) 



5 



10 



30 



35 



1 


z 








4-(n8thylsulfonylphenyl . 


CH3 


GH3 




1.5538 


A-i-propylphenyl 




CH3 


"d 




4-t-butylph»yl 


CH3 




1.5125 


4-cyclohexyl(*ienyl 


CH3 






1.5235 


4- tri fluor ome thoxy phenyl 


CH3 


CH3 




1.4768 


4-( 4-chloropheny 1 ) phenyl 


CH3 


CH3 






4- ( 4-branophenyl ) phenyl 




CH3 


"d 


1.5802 


4-( 4-ffiethylptfieny 1 )pheny 1 


CH3 


.CH3 






iLmt A— f li jnrnmQ thv Inh^vl ) ohenvl 










4-( 4-fluoro(^eny 1 )phenyl 


CH- 
3 


CH, 
3 


"d 




pneriy ipneny x 




UI3 


1 5939 


3-tri fluorome thy Ipheny 1 


CH3 


CH3 


20 

"d 


1 A Q A C 


3-chlorophenyl 


CH3 


CH3 


fn«p« 


ATO 


2-trifluoronEthylphenyl 


CH3 


CH3 




1.4964 


2--phenylphQiyl 


3 


CH, 
3 




1.5900 


2-chlorophenyl 


C»3 




22 

"d 


1.5442 


2-inethoxyphenyl 


»3 


CH3 




1.5216 


2, 3-diine thy Ipheny 1 


3 








2, 3-dimethoxy phenyl 


CH3 


^3 


1.5322 


2,4-difluarophenyl 


^3 


CH3 






2-fluoro-4Miilorophenyl 


CH3 


CH3 






2-chloro-4-fluorophenyl 


CH3 


CH3 






2-chloro-4-phenylphenyl 


CH3 


CH3 






2-fluoro-4-phenylphenyl 


CH3 


CH3 






2Hiethy 1-5-chloropheny 1 


CH3 


CH3 






2, S-dimethoxypheny 1 


CH3 


• CH^ 




1.5404 


2, fi-dime thy Ipheny 1 


CH3 


"-'=3 
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3 . 4- dlchlc3ropheny 1 
3_fliethyl-4-fluorophenyl 

3.5- dichlorophenyl 



CH3 
CH3 
C2H5 

cydohexyl 
cyclopropyl 

3-fliethylbutyl 

cylopentyl 
cydohexyl 



il^lo"21 

i2-^18"37 
cyclopropyl 

cydopmtyl 

cyclcrfiexyl 

1-naphthyl 

1- naphthyl 

2- naphthyl 
phenyl 

phenyl 
phenyl 

4-phenylphenyl 

4-phenylphenyl 
4-bronioph^yl 

4-chlorophenyl 

4-fluorophenyl 
4^3henoxyphaiyl 
A-i-propylphenyl 
4-t-butylph0nyl 
3-phOTylphenyl 
3-trifluoromethylphenyl ^-C^H^ 



CH3 
CH3 

CH, 



1.5602 



ffl,p. 63-69« 



CH3 r^^ 1.A672 



1 ,1-dimethylpropyl 

rv-C^Hj 
cyclopropyl 



CH3 

CH3 

<»3 

•=»3 
CH3 

'=»3 
CH3 

CH3 

CH3 

CH- 
CH3 

CH3 

CH3 
CH3 

CH3 

CH3 
CH3 
CH3 
CH3 
CH3 
CH, 



n^ 1.5297 



1.5838 



n^-^ 1.5344 
1.5120 
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Id 



15 



1 




^B^K 1 ji.i._nLi~ii~ij~Ljn-i. J ^ 

>-'>GnLoro(^enyi 




z^ms u iOxy pneny i 


H 

— 4 9 


2-tiTionetnyipnenyi 


wycxoou b y X 


2-i3henylphenyl 




2 , 4-dlchloropheny 1 




2, 4-dichlorophenyl 


cyclopropyl 






2-njethyl-5-fluorophQnyl 


cydopentyl - 


2 , 5-dimethoxy phenyl 


4-methylpaityl 


2 , 6-dime thy Ipheny 1 


l-methylbutyl 


3 , AHlichloro{Tieny 1 




3 . 5-dichloroDhenYl 


^ 4 9 


3 1 5-dichloropheny 1 


cyclohexyl 


3-n)ethyl-4-chlorophenyl 


cyclopropyl 


phenyl 


ph^yl 


4-fluorophenyl 


phenyl 


4-chlorophenyl 


(*ienyl 


WDrcjmophenyl 


phenyl 


4-^Dhenylphenyl 


phaiyl 


4-t-butylphenyl 


phenyl 


4-thicanethylphenyl 


phwyl . 


4-phenoxyphaiyl 


phenyl 


4-trifluoromethoxyphenyl 


phenyl 


A-methylsulfonylphenyl 


phenyl 


4-cyclohexylphenyl 


phenyl 


4-( 4- f luoropheny 1 ) phenyl 


(dienyl 


3-tri fluorome thy Ipheny 1 


phenyl 


2-chlorophenyl 


phenyl 


2-methoxyphenyl 


phenyl 









CH, 
^3 












CH^ 






CH- 
"3 


23 




CH^ 


1.5411 


°^3 






CH- 
^3 






^3 












^3 












CH, 
3 






CH3 






CH3 










CH3 


9n 


1.5718 




"0 


1.5926 






1.6076 














CM3 












°^3 






•^3 






°^3 






^^3 






°^3 






CH3 


1.5742 


=^ 
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-i. 


IS 






5 


2 , A-dichloropheny 1 


phenyl 


"3 


1.5941 




2-chloro-4-phenylphenyl 


phenyl 


CH3 






2-fluoro7A-phenylphenyl 


phenyl 


CH3 


■ 




'i 5— flichlflToohenvl 


nhenvl 


^3 






2, 5<-dl(n8thoxypheny 1 


phenyl 


CH3 






2, 6-din©thoxy phenyl 


phenyl 


CH3 




4-broinophenyl 


4-bromophenyl 


°^3 


n^-^ 1.6245 




4-ph8nylphenyl 


4-phenylphenyl 


CH3 


m.p. 42-46' 




4-methoxyphenyl 


4-methoxyphenyl 


CH3 


n^-^ 1.5890 




3-trifluort3methylphenyl 


3-tri fluorome thy IphOTy 1 


CH3 




15 




^»i?hl nmnhpnvl 


CH 
^3 


1-5965 








CH 
*^3 






2, 4-dichlorophenyl 


2 , 4-dichloropheny 1 


CH3 


05-^ 1.6009 




3 , 5-dichloropheny 1 


3 , 5-dichloro{*ieny 1 


CH3 




20 


2-chlorophenyl 


4-chloro{*tenyl 


CH3 


1.5918 




2-chlorophenyl 


4-fluorophenyl 


CH3 






4-phenylphenyl 


4-chlorophenyl 


^3 






4H3fwiyl(*tenyl 


4-fluorophenyl 


CH3 






4-phenylphenyl 


2, 4-dichlorapheny 1 


CH3 




25 


4-fluorophenyl 


2,4-dichlorophenyl 


CH3 






4-<diloraphenyl 


2,4-dichlorophenyl 








l-naphthyl 


2 , 6-diniethoxy phenyl 


^3 






4-phenoxyphenyl 


3 , 4-dichloropheny 1 


°^3 






^2^5 


C2H5 


^2^5 




30 




i-C3"7 




7 
















cyclopentyl 




i2r^lA"29 


cyclopropyl 


l^thylbutyl 








ii-«^6"l3 


35 


cyclopropyl 


C2H5 




9 .' 
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5 



10 



15 



30 



35 



p 

21 


-2 




cyclohexyl 






l-naphthyl 






2-naphthyl 




cycldjutyl 


phenyl 


cyclopropyl 




H3henylphenyl 


C2H5 


^2^5 


4-ph8nylphenyl 






4-phenylphenyl 


i3-<^6"l3 




4-phenylphenyl 


cyclohexyl - 


cyclohexyl 


4-chlorophenyl 






A-fluorophenyl 






4-phenoxy phenyl 




cyclohexyl . 


4-( 4-chlorophenoxy) phenyl 






4-Jt-butylphenyl 






3-fflethoxyphenyl 






3-trifluoromethylph»iyl 






2-thianethylphenyl 


1-^3^7 


3-fliethylbtjtyl 


2-j*ienylphenyl 


cyclohexyl 


cyclohexyl 


2 , 4-dichlorq^ieny 1 






2, 6-diinethy IphKiyl 






3 , S-dlchloropheny 1 


cyclopentyl 


cyclopentyl 


3-methyl-4-chlorophenyl 




SrC4H9 


2-(nethyl-5-fluorophenyl 






C2H5 


phenyl 


phenyl 


cyclohexyl 


phaiyl 


phenyl 




phenyl 


phenyl • 




4-chlorophenyl 


4-chlorophenyl 




4-chlorophenyl 


4-chlorophenyl 


l-naphthyl 


4-fluorophenyl 


4-fluorophenyl 


cyclopropyl 


phenyl 


4-t-butylphenyl 




phenyl 


4-phenylphenyl 




phenyl 


2 , 4-dichlorophsny 1 




phenyl 


3-trifluoro?nei:nylphenyl 
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Table VI (continued) 





!2 






phenyl 


3, 5-dichloropheny 1 


cyclopentyl 


phenyl 


2, 6-diraethoxypheny 1 




4-chlarophOTyl 


2-fluorophenyl 




4-fluort3phenyl 


4^5henylphenyl 


phenyl 


phenyl 


phenyl m,p, 118-121*> 


A-chlorophOTyl 


4-chlproph©iyl 


4-chlQrophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-phenylphenyl 


4-phenylphenyl 


4-phenylphenyl 


2, 4-didiloroE*ienyl 


2, 4-dichlorophenyl 


2,4-dichlorophenyl 


phenyl 


A-fluorophenyl 


4-fluoro|*enyl 


phwyl 


4-chlorophenyl 


4-chlorophanyl 


phenyl 


4-phenylphenyl 


4-phenylphenyl 


phenyl 


2, A-dichloropheny 1 


2, 4-dichlorophenyl 


2-naphthyl 


4-methylthiophenyl 


4-methylthiophenyl 


4-chlorophenyl 


2-methoxyphenyl 


2-fliethoxyphenyl 


4-chlorophenyl 


3-chlorophenyl 


3-chlorophenyl 


phenyl 


2-chloroi*»enyl 


4-fluorophenyl 


phenyl 


4-chloropheiyl 


4-phenylphenyl 


1-naphthyl 


4^bromophenyl 


3-methylphenyl 


4-phenoxy(tiienyl 


3 , 5-dinie thy Ipheny 1 


3 , 4-clichloropheny 1 



25 



30 



35 
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Example 26 

Preparation of (3,5-0imethyl-lH-l,2, A-triazol-l-yl- 
inethvl)[bls(4^fluorophenyl)]methylsilane 

The title compound is prepared by applying the 
procedure of Example 25 to equimolar quantities of 
chloromethylCbis(4-fluorophenyl)]methylsilane and 
3,5-dimethyl-l,2,4-tria20le sodium salt. 

Related compounds may be made by substituting 
salts of 3-methyl-l,2,4.tria2ole for the 3,5-dimethyl- 
triazole salt. 

Example 27 

Preparation of (l,l'-Biphenyl-4-yl)dimethyl(3-methyl- 

lH*l,2j4-tria20l-l-vlmethyl)silane 

A solution of 5.9 g (0.020 mol) of (l,l'-bi- 
phenyl-4-yl)dimethyl(lH-l,2,4.tria2ol-l-ylmethyl)silane 
in 40 ml of dry tetrahydrofuran was chilled to -40® 
under and stirred while 12.5 ml (0.020 mol) of 1.6 
molar n-butyllithiuro in hexane was added dropwise. 
The resulting yellow solution was stirred another 15 
minutes at -400, treated with 1.9 51I (4.2 g, 0.030 
mol) of methyl iodide, and allowed to warm to room 
temperature. The resulting solution was diluted with 
water and extracted with hexanes. Washing the organic 
extracts with water and brine, drying over magnesium 
sulfate, and evaporation gave 5.7 g of solid, which 
was purified by dry-column chromatography over silica 
gel (ethyl acetate elution) to give 1.1 g of crude 
product. Recrystallization from 12 ml of 3:1 hexanes- 
ethyl acetate then gave 0.97 g {16%) of the title com- 
pound as an off white solid: m.p. 95-98«; ir (Nujol*') 
1590, 1270, 1250, 1180, 1120, 830, 765, 700 cm^-"*; nmr 
(CDCI3) ^'^ 7.2-7.7 

(9H, m), 7.8 (IH, s) . 
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Although the indicated structure is preferred 
for steric reasons, the position of the methyl group 
on the triazole ring has not been proven, and it is 
possible that the product is (l,l'-biphenyl-4-yl)- 
diraethyI(5-methyl-lH-l,2,4-tria20l-l-ylinethyl)silane. 

The procedures of Examples 26 and 27 may be used 
to prepare the compounds of Table VII. 
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Table VII 
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10 



15 



20 



35 







b. 


1 




r u 




CH_ 


CH- 


CH- 


^•^IS^J? 


CMj 


CH_ 


H 


CH- 


uyujLoneAy x 


CH_ 


CH- 


CH^ 


CH- 


i^napn tny x 


CH_ 


CK, 


CH, ^ 


CH-, 


pnenyx 


CH_ 


CH_ 


H 


CH- 


phenyl 


pu 
un^ 


CH3 




u 

n 


4-pneny ipn eny X 






pu_ 


PW 


4-v4-rxuoropnenyi;pnenyi 




PW 


PH 

CH3 


PH 

CH3 


A-phOTOxyphenyl 


CH3 


CH3 


PH_ 


PH- 
wt— 


^-txi T iuoronis uiy ipneny 1 






CH 


CH- 


2-(netnoxypnenyi 


PW 




CH 


CH 


^}*T**tjxuixuxu^ iwi ly 'X 






CH, 


CH, 
3 


2H:hloro-4-phenylphenyl 






CH3 


°^3 


phenyl 


il-^4^9 




CH3 


°^3 


4-phenylphenyl 




CH3 


. H 




2,A-dichlorof*ienyl 


i2"*^6"l3 






•^3 


4-( 4-chlorophenoxy ) phenyl 


cyclohexyl 








phenyl 


phenyl 


^3 


H 


CH3 


4-fluorophenyl 


phenyl 


CH3 




CH3 


4-fluorophenyl 


phenyl 


CH3 


H 


^3 


4-chlorophenyl 


phenyl 


CH3 


H 


^3 


4-fluorophenyl 


4-fluorophenyl 


CH3 


H 


CH3 


4-fluorophenyl 


4-fluorophenyl 


°^3 


CH3 


H 


4^1orophenyl 


4-dilorophenyl 




H 


CH3 


4-chlorophwyl 


4-chlorophenyl 


CH3 


CH3 




2-chlorophenyl 


4-chlorophenyl 


CH3 


H 


^3 
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10 



2, 4-dichloropheny 1 

lH^18"37 . 
1-naphthyl 

phenyl 

phenyl 

phenyl 



2, 4-dichlorophenyl 

phenyl 
phenyl 
phenyl 





2l 


^2 










CH3 


CH3 




H 


CH3 


ftfienyl 


H 


CH3 


phenyl 


CH3 


H 


phenyl 


CH3 


CH3 



15 



20 



25 



30 



35 
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Example 28 

Preparation of the 1:1 complex of (l,l'-8iphenyl-4«yl)- 
dlmethyl(lH-i,2,4-triazol-l-ylmethyl)silane and Cuprous 

Chloride " " 

5 A mixture of 5.0 g (0.017 mol) of (1,1' -tllphenyl- 

4-yl)dimethyl(lH-l,2,4«triazol-l-ylmethyl)silane and 
1.7 g (0.017 mol) of cuprous chloride in 170 ml of 
tetrahydrofuran was refluxed under for 30 minutes, 
and the resulting deep green solution was evaporated 
10 to leave the title compound as a dark greenish-brown 
solid: m.p. 85-90O; ij. (Nujol'') 3110, 1590, 1280, 
1250, 1120, 1010, 990, SAO, 825, 760, 700 cm~^. 

The following metal complexes of (l,l'-biphenyl- 
4-yl )dimethy 1( lH-1 , 2, 4-tria20l-4-y Imethyl) silane were 
15 prepared similarly: 

1:1 Complex with cupric chloride: m.p. 83-87o 
2:1 Complex with cupric chloride: m.p. 85-92« 
1:1 Complex with zinc chloride: n^^ 1.5737 
1:1 Complex with manganous sulfate: 
20 m.p. 244-250" (decomp.) 

Example 29 

Preparation of the 4-0odecylben2enesulfonate Salt of 
(1,1' -8iphenyl-4-yl) dimethyl ( lH-1 , 2 , 4-triazol-l-y 1- 

25 roethvDsilane 

A solution of 1.0 g (Q.0G34 mol) of (l,l'-bi- 
phenyl-4-yl)dimethyl(lH-l, 2, 4-triazol-l-y Imethyl)- 
silane in 10 ml of dichloromethane was combined with a 
solution of 1.1 g (0.0034 mol) of 4-dodecylbenzenesul- 

30 fonic acid in 10 ml of dichloromethane. The resulting 
solution was evaporated to leave the title salt as a 
viscous yellow oil: n^^ 1.5645; ir (neat) 3110, 
3050, 3020, 2960, 2920, 2850, 2570, 1920, 1600, 1545, 
1485, 1455, 1405, 1250, 1225, 1165, 1120, 1030, ICIO, 

35 990, 845, 825, 755, 735, 700, 670, 635 cm'"'^. 
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Example 30 

Preparation of the 2:1 complex of [bis(A-Fluoro- 
phenyl) ]methyl(lH-l, 2, 4-triazol-l-ylfflethyl)silane 

and Cupric Chloride ■ ^ \ 

5 A mixture of 1.0 g (0,0032 mol) of [bis(4-fluoxo- 

phenyl) ]methyl(lH-l, 2, 4-tria20l-l-ylmethyl)silan8 and 
0.2 g (0-.0016 mol) of cupric chloride in 30 ml of* 
tetrahydrofuran was refluxed under for 30 minutes 
and evaporated to leave the title complex as a blue- 

10 green glass: no distinct m,p.; ir (Nujol^) 1580, 
1490, 1230, 1160, 1110, 830, 785 cm'^. 

The 1:1 complex with cuprous chloride was pre- 
pared similarly to give a dark green glass: no dis- 
tinct m.p.; ir as above. 

15 By applying the procedures of Examples 26-28, 

any of the compounds of Tables VI, VII, VIII, IX, XII 
and XIII can be converted to salts or metal complexes. 

Example 31 

20 Preparation of (l,l-*Biphenyl-4.yl)(lH-l,2,4-tria2ol- 

l^ylmethyl) (methoxy)methylsilane 

A mixture of (l,l'-biphenyl-4-yl)chlorochloro- 
methylmethylsilane and two equivalents of 1,2,4-tria- 
zole sodium salt in dimethylformamide is warmed to 
25 80-90^C for 2 hours. Ten equivalents of methanol is 
then added, and the mixture is held at TO^C for 1 
hour, cooled, diluted with water, and quickly ex- 
tracted with ether. Washing the ether solution with 
water and brine, drying over magnesium sulfate, and 
30 evaporation leaves the title compound. 

Related compounds can be made in the same way, 
using the appropriate chlorosilane and alcohol; for 
= OH, water is used instead of an alcohol, and 

6 



hydrolysis is conducted at 20-25''C instead of 70". 



35 
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Example 32 

Preparation of (l,l-diinethylethoxy)fflethyl(phenyl) (IH- 

l,2t4-trlazol-l-yln»ethyl)sllane \ 

A mixture of 3.6 g (0.015 mol) of chloromethyl- 
5 (l,l-dimethylethoxy)methyl(phenyl)silane and 1.3 g 
(0.015 mol) of l,2,4-tria2ole sodium salt in 8 ml of 
dimethylformamide was stirred at 80« for 2 hours, 
cooled, and poured onto water. The resulting mixture 
was extracted with ether, and the ether extracts were 
10 washed with water, and brine, dried over magnesium sul- 
fate, and evaporated to leave 2*7 g of a yellow oil. 
Chromatography oh silica gel, eluting with 50:50 ethyl 
acetate-hexanes, provided 1.5 g (36X) of the title 

21 

compound as a pale yellow oil: 1.5134; ir (neat) 

15 3120, 3070, 3045, 2975, 2925, 1500, 1425, 1380, 1365, 

1270, 1255, 1240, 1190, 1140, 1115, 1050, 1020, 1010, 

830, 810, 790, 740, 700, 680 cm"-^; nmr (CDCI3) : 

0.6 (3H, s), 1.3 (9H, s), 3.9 (2H, s),. 7. 3-7. 7 (5H, 

rn), 7.9 (IH, s) and 8.0 (IH, s). 
20 I'he compounds of Table VIII and IX in which 

Q^sQ2=H can be made using the procedures of 

Examples 31 and 32. 
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Table vm 
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-1 


!2 










CH3 






CH3 










C2H5 




Ur^ 12^25 


^5 














cydopropyl 


CH3 






cyclohexyl 


CH3 


CH3 




1-naphthyl 








2-naphthyl 


cyclobutyl 






phenyl 


CH3 


H 




phenyl 


CH3 


CH3 




phenyl 


CH3 


C2H5 


u 




3 




phenyl 




H 




4-pnenyipnenyi 




CH, 




4-phenylphenyl 




H 




4-phenylphenyl 




C2H5 




4-phenylphenyl 


CH3 






4-chlorophenyl 








A-chlorophenyl 


CH3 


CH3 




4-a:hloxtDphenyl 


CH3 


C2H5 




4-fluorophenyl 








4-fluorophenyl 


CH3 


C2H5 




4-phenoxyphenyl 


cyclohexyl 






4-Jt-butylphenyl 








3-trifluoroinethylphenyl 




H 




2-methylthi0|*ienyl 


cyclopentyl 


C2H5 
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5 



10 



15 



20 



25 



30 



35 



1 




^6 
0 


^ 9 xcnxorupneny X 






2 1 4*-c3icniQropneny 1 


CH3 


C2H5 








2, 4-dlchloropneny 1 


_ <^ If 


2^5 


2 1 >^ini8 tny ipneny i 


cycxopropyx 




2-(n8thyl-5-fluorophenyl 






2 , 6-dime thoxy pheny 1 


X 1 x-oime tny xpropy x 


n 


3-methyl-4-^lorophenyl 


Li 

^2^5. 


CH3 


3 , 5-dichlorophenyl 


«K 0 i_i 


C2H5 




2j 4-dicnXoropnenyx 


— 4 9 


il^l8"37 


phenyl 


CH3 


l-naphthyl 


phenyl 




phenyl 


phenyl 


V P U 


4-fluorophenyl 


phenyl 




4-chlorophenyl 


phenyl 


_ 0 LI 

rv-CjH^ 


4-phenylphenyl 


phenyl 


C2H5 


4-phenylphenyl 


phenyl 




4- t-buty Ipheny 1 


phenyl 




3«fluorophenyl . 


phenyl 


C2H3 


2-methoxy phenyl 


phenyl 


H 


2-chlorophenyl 


phenyl 


CH3 . 


2, 4-dlchloropheny 1 


phenyl 




3 , 5-dichlaropheny 1 


phenyl 




4-fluorophenyl 


4-fluorophenyl 




4-fluorophaiyl 


4-fluorophenyl 


'^2^'5 


4-dilorophenyl 


4-chlorophenyl 


CH3 


4-chlorophenyl 


4-chlofophenyl 


C2H3 


4-phenylphenyl 


4-phenylphenyl 


CH3 


2 , 4-dichloropheny 1 


2 , 4-dichlaro(dneny 1 


^2^5 


3-txlfluoromethylphenyl 


3- tri fluoromethy Ipheny 1 




2-methoxy i*ienyl 


2-ne thoxy phenyl 


U 


2-chlorophenyl 


4-fluorophci:.yl 
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Table VIII (continued) 









3-trifluoraraethylphenyl 


4-t-butylphenyl 




2-fluoro-4-chlorophenyl 


A-bromophenyl 




2,3-diniethyl|rfienyl 


A-fliethylthiophmyl 




2, 6-dimethoxyphehy 1 


4-fliethoxyphenyl 


H 


3,4-ditfilorophenyl 


4-niethylphenyl 
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15 



20 



25 
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Si 



^1 



OR. 



"32 



la 



15 



20 



25 



30 



35 



C2H5 

cyclohexyl 

1-naphthyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

4-phenylphwyl 

A-phenylphenyl 

4-phenyl{*ienyl 

AM^hlorophenyl 

4-chloroptfnenyl 

4-fluorophenyl 

A-fluoroprtnenyl 

phenyl 

phenyl 

4-fluorophenyl 

4-fluorof*ienyl 

4-chlorophenyl 

2 , A-dichloropheny 1 

4-fluorophenyl 

4-fluorophenyl 

4-fluorophenyl 

2- methoxyphenyl 

3- methylphenyl 



CH3 

^^^6"l3 

^ 
CH3 

CH3 

CH3 

CH3 

°S 

phenyl 
phenyl 
phenyl 
F*ienyl 
phenyl 
phenyl 

4-fluorophenyl 
4-fluorophenyl 
4-fluorophenyl 

2- (nethoxyphenvl 

3- methylphenyl 









OU 


3 


ca. 


* i-C-rH-, 


H 


CH, 




CH, 


CH^ 

3 


i T5"7 


CH- 


OU 


i 4^ 


H 


CH- 


— 4^ 


Oi, 
wn^ 


H 


i-^4"9 




CH- 


c-P H 


H 


CH- 




H 

n 


CH-. 




H 


CH-r 

3 


ir^4"9 


u 
n 


CH-. 




CH3 


CH3 




H 






CH 






H 






'=»3 




C2H5 




CH3 


i2-C3^7 


CH3 


CH3 


i-C3»7 


H 


CH3 




CH3 


CH3 


i-C3"7 


H 


°^3 


H 


CHj- 


°^3 




H 


CH3 


i-C4H9 


CHj 


H 


I-C4H9 


CH, 

CH.. 


CH3 




H 


•1 

■3 
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Example 33 

Preparation of ehloroinethvl(dichlorQ)phe nvlsilane 

A solution of 25.1 ml (36.8 g, 0.200 mol) of 
chloromethyltrichlorosilane in AOO ml dry tetrahydro- 
5 furan was cooled to -78«» under nitrogen and stirred 
vigorously while 48.0 ml (0.100 mol) of 2.1 molar 
phenyllithium was slowly dripped in over 1 hour. 
After stirring another 30 minutes at -78« the solu- 
tion was allowed to warm to room temperature and 

10 evaporated to about 200 ml. Addition of 500 ml ether, 
filtration to remove precipitated lithium chloride, 
and evaporation of the filtrate left 25.0 g of 
liquid. Distillation gave 6.5 g (2935) of the title 
compound as ^a colorless liquid: bp 62-82« (0.15 mm); 

15 nmr (COCI3): d*3.3 (s, 2) and 7.1-7.9 (m, 5). 

Example 34 

Preparation of • Chloromethvl(diethoxv)phenv lsilane 

A solution of 1.0 g (0.0044 mol) of chloromethyl- 

20 (dichloro)phenylsilane in 8 ml of absolute ethanol was 
cooled to Q« under nitrogen and stirred while 0.61 ml 
(0.445 g, 0.0044 mol) of triethylamine was slowly 
added, giving a slurry that was allowed to warm to 
room temperature. Addition of 50 ml of ether, filtra- 

25 tion to remove precipitated triethylamine/hydrochlor- 
ide, and evaporation of the filtrate left a residue 
which was filtered through a short silica gel column 
(95X petroleum ether :ethyl acetate as the eluent) to 
give 0.80 (73%) of the title compound as a colorless 

30 oil: nmr (CDCI3) : 1.25 (t, 6, J = 6Hz) , 3.0 (s, 2), 
3.9 (q, 4, J = 6Hz) and 7.2-7.9 (ra, 5). 



35 
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Example 35 

Preparation of Chloromethvl(Dhenyl)bis(2-proDoxv)sllane 

A solution of 2.0 g (0.009 inol) of chloromethyl- 
(dichloro)phenylsilane and 5 ml of 2-propanol in 15 ml 
5 of diraethylformamide was stirred under while 2.5 
ml (1.9 g, 0.018 mol) of triethylamine was added drop- 
wise. The resulting slurry was warmed to 80° for 2 
hours, cooled, diluted with water, and extracted with 
ether. The ether extracts were washed with water and 

10 brine, dried over magnesium sulfate, and evaporated to 
leave 2.2 g of liquid. • Column chromatography over- 
silica gel, eluting with petroleum ether, provided 1.4 
g (58X) of the title compound as a colorless liquid: 
nj^ 1.4741; nmr (COCI3) 1.2 (12H, d, J = 6), 3.0 (2H, 

15 s), 4.3 (2H, septet, J = 6), 7.3-7.8 (5H, m). 

The compounds of Tables X and XI can be made 
using the procedures of Examples 33-35. 



25 



30 



35 
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Table X 



Rj^-Si-CHjCl 

6r^ 







!i 




2 5 




10 


n-C.Ho 
— 4 9 


C2H5 




— 18 37 


CH3 




cy.clohexyl 






1-naphthyl 


• y 




phenyl 


CH3 


15 


ohfinvl 






phenyl 






4-phenylphenyl 


C2H5 




4-phenylphenyl 






4-fluorophenyl 




20 


4-fluorophenyl 


C2H5 




4-chlorophenyl 


C2H5 




4-chlorophenyl 


i-<^3"7 




3-trifluoromethylphenyl 






2-methoxyphenyl 


n-CjH^ 


25 


2,3-diinethylphenyl 


i-C4"9 




2,4-dichlorophenyl 


CH3 




2,4-dichlorophenyl 


C2H5 




2-methoxy-5-fluorophenyl 


i-S"7 




2,6-dimethoxyphenyl 


CH3 


30 


3,4-dichlorophenyl 


C2H5 




3,5-dichlorophenyl 
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Table XI 



0 0 
\ / 









10 




-CHJ!!H - 
















-CHJCHjCHj- 


15 


cycionexyx 






1-naphthyl 






phenyl 


?2"5 




phenyl 


-CHjCH- 






n-C-iU 




phenyl 


-CHjCH- 




phenyl 


-C(CH3)2C(CH3)2- 




4-phenylphOTyi 


?2"5 


25 


4-phenylphenyl 






4-ph©nylphenyl 


-C3H--CH- 




4-fluorophenyl 


CHj 


30 


4-fluorophenyl 


?2»5 




4-chlorophenyl 


-CH^- 




4-chlorophenyl 


-C(CH3)2C(CH3)2- 



35 3-trifluorornethylphenyl -Q^^^ZWy^ 
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76 

Table XI (continued) 



0068813 



20 



25 



30 



35 









n~C/ H#* 
^,4 9 


Z-4n8 uiOxy pneny i 


-CH^CH- 


^ f .^^QillKS LI ly Xyi Id 1/ * 


2r 2 








-CH^- 




n-CH-, 


2,4-dichlorophenyl 






CH-r CH- 


Z-fll8 wiOXy— >-TXUUi.ujJi let ly i 


-CHC(CH-x)J>'- 


2 1 S-diinetnoxy pneny 1 






ChU CH, 


3 f 4«-uicnioropneny i 


-CHCHJCH- 




73 ,"3 


3 ) 5-dicnioropneny x 




C2H5 


-CH.CH=CHCKU- 


CH, CH- 
7"3 7^ 


il-*'ia"37 




phenyl 


-CH«CH=CHCH«- 


phanyl 


-C( CH^) J>l=CHC(CH-r) 0- 




r3 r3 


phenyl 




phenyl 


-C(CH,) -CHoCH-C(CH,) 


4-pnenyipnenyx 


-CHJCH=CHCHo- 




CH, CH, 


4— pnenyipnenyx 




4-fluorophenyl 


^-CHsCHCHj- 


4-chlorophenyl 


-CH^^CH^2" 






4-phenoxy phenyl 


-CH^H^^H- 




?3. ^^3 


3-trifluoromethylphenyl 


-OCH=CHCH- 




CH3 CH3 


2-<nethoxyphenyl 


-CH^— CHCHj- 



bp ST-fiO** 
(0.15 mm) 
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Example 36 

Preparation of Ph8nylbis(2-propoxy) (lH-l,2,4-triazol- 

l-ylmethyl)silane 

The title compound can be made by applying the 
5 procedure of Example 32 to chloromethyKphenyDbis- 
(2«propoxy)silane: n^^ 1-4962; nmr (COCI3)' 1*1 (12H, 
d, 3 = 6), 4.0 (2H, s), 4.3 (2H, septet, J = 6), 
7.2-8.0 (7H, m). 

10 The compounds of Tables XII and XIII can be made 

similarly. 
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Table XII 
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10 



15 



20 



25 



30 





-5 


5i 




2 5 




H 


H 


n-C.Ho 




H 


H 


— lo 37 


3 


H 


H 


cyclohexyl 




H 


H 


l-naohthvl 




H 


H 


phenyl 


^3 


CH^ • 
^3 




phenyl 


n-(XH-. 


H 


CH- 
3 


phOTyl 




CHrr 
^3 


ui3 


phenyl 




H 


H 


4-DhBivlDhenvl 


^2f^5 


CHrr 

^3 


CH, 
unj 


4-phenylphenyl 


— 4 9 


H 


H 


4-fluort3phenyl 


CH3 


H 


H 


A-fluorophenyl 


C2H5 


H 


H 


4-chlorophenyl 


C2H5 


H 


H 


A-chlorophenyl 




H 


H 


3- tri f luoromethy Iphenyl 






CH3 


2Hiiethoxy phenyl 




H 


CH3 


2, 3-dime thy Iphenyl 




0.3 


^3 


2 , 4-dichloropheny 1 


CH3 


H 


H 


2,4-dlchlorophenyl 


C2H5 


H 


H 


2-methoxy-5-fluorophenyl 


1-^3^7 


H 


H 


2, 6-dlinethoxyphenyl 


CH3 


H 


H 


3 , 4-dichloropheny 1 


C2H5 


H 


H 


3 , 5-dichlorophenyl 




H 


H 
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Table XIII 



\ / /*N 











?% 


— 4 7 






— CH2CH2CH2** 




cyclohexyl 


-CH^CH- 


1-naphthyl 




phenyl 


-CH^2- 






phenyl 


-CH^CH- 






phenyl 


-CH^CH- 


phenyl 




4-phenylphenyl 


-CH2CH2- 






4-phenylphenyl 


-CH^- 






4-phenylphenyl 


-C>l— CH- 


4-fluortDphOTyl 


-CHjCHj- 




CH3 


4-fluorophenyl 


-CH^H- 






4-chlorophenyl 


-CHjCH- 


4-chlcDTOphenyl 


-C(CH3)2C(CH3; 




CH- 


3-trifluoromethylphenyl 


— CHCH2C ( w.'^— / 2' 
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0 


n 


0 
Q2 










2-(nethoxyphOTyl 


-CH^- 


H 


CH3 


2, 3-dimethy Ipheny 1 


-CH^2- 


CH3 


CH3 










2 , 4-<lIchloropheny 1 


-CH^CH- 


H 


H 










2, 4-dichloroph«iyl 


-CH^- 


H 


H 








2-methoxy-5-fluorophenyl 


-CHC(CHj)2CH- 


H 


H 


2 , 6-dimethoxy phenyl 




H 


H 










3 , 4-dichloropheny 1 


-CHCHjCH- 


H 


H 










3 , 5-dichlorophenyl 


-CH-CH- 


H 


H 


C2H5 


-CH^CHsCHCHj- 


CH3 


CH3 




^"3 . 






il"^18"37 


-CHCHjCHjCH- 


H 




phenyl 


-CH2CH=CHCH2- 


H 


H 


phenyl 


-C(CH3)2CH=CHC(CH3)2- 


H 


H 




?S ?»3 






phenyl 


-CHCH2CH2CH- 


H 


H 


phenyl 


-C(C>l3)2CK2CH2C(CH3) 2" 


H 


H 


4-phOTylphenyl 


-CH^CHaCHCHj- 


H 


H 










4-phenylphenyl 


-oi.^ rrH2- 


H 


H 


4-fluorophenyl 


-CH2-CH=CHCH2- 


H 


H 


4-chlorophenyl 


-CH^^H2CH2- 


H 


H 










4-phenoxyphenyl 


-CH2CH2CH2CH- 


CH3 


CH3 




CH3 CH3 






3-tri f luoromethy Ipheny 1 


-CHCHsCHCH- 


H 






Oij CH3 






2-methoxyphenyl 


-CH^CH— CHCH2- 


H 


H 
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Example 37 

Preparation of (1, 1'-BipRenyl-A-yDdimethyKlH-imida- 
zol^liliiEetll^lLiiisnS-— ' ' ■■ — 

A mixture of 2.6 g (0.010 raol) of (l,l'-biphenyl- ^ 

4-yl)chloromethyldimethylsilane and 1.1 g (0.012 mol) 
of imidazole sodium salt in 5 ml of dimethylformamide 
was warmed to 80-90« for 2 hours, cooled, diluted with 
water, and extracted with ether, the ether solution 
was washed with water and brine, dried over magnesium 
sulfate, and evaporated to leave 2.0 g of a viscous, 
pale yellow oil. Trituration of a small sample with 
hexanes gave a solid. The bulk of the crude product 
was then taken up in a hot mixture of 20 ml of hexanes 
and 3 ml of ethyl acetate, the solution was cooled 
slowly, and seed crystals were added when cloudiness 
was observed. The resulting crystals were collected 
and dried to give 0.84 g (29%) of the title compound • 
as colorless flakes: ra.p. 51-53'»; ir (Nujol*^) 1235, 
1215, 1105, 1065, 900, 830, 785, 750, 730, 685 cm"^; 
nrar (CDCI3) 0.4 (6H, s), 3.7 (2H, s) , 6.7 (IH, broad 
s), 7.0 (IH, broad s), 7.1-7.8 (lOH, m); analysis ^or 
Cj^qHjqNjSI (mw 292.45): 

Calculated C, 73.92; H, 6.89; N, 9.58; 
Found C, 73.4; H, 7.0; N, 9.4; 

73.7; 7.0; 9.4. 
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Example 58 

Preparation of (ft-ChlorophenyDdimethyKlH-imidazol- 

-l-vlmethvl)sllane : 

A mixture of 2.2 g (0.010 nol) of chloromethyKA- 
5 chlorophenyDdimethylsilane and t.l g (0.012 niol) of 
imidazole sodium salt in 5 ml of dimethylformamide was 
stirred at 80-90«» for 2 hours, cooled, diluted with 
water, and extracted with ether. The ether solution 
was washed with water and brine, dried over magnesium 

10 sulfate, and evaporated to leave 2.0 g (81%) of the 
title compound as a yellow liquid: 1.5472; 
ir (neat) 1560, 1495, 1480, 1375, 1250, 1105, 1080, 
905, 830, 810, 740 cm"^; nmr (CDClj) 0.3 C6H, s), 
3.6 (2H, s), 6.6 (IH, broad s), 6.9 (IH, broad s), 7.1 

15 (IH, broad s), 7.3 (4H, s). 

Example 39 

Preparation of (2,4-Dichlorophen.yl)dimethyl(lH- 
imidazol-l-vlinethvl) silane \ \ 

20 A mixture of 5.1 g (0.020 mol) of chloromethyl- 

(2,4-dichlorophenyl)dimethylsilane and 2.0 g (0.022 
mol) of imidazole sodium salt in 10 ml of dry dime- 
thylformamide was stirred at 80-90" for 2 hours and 
worked up as in Example 18 to give 3.9 g (6955) of the 

25 title compound as a brown oil: ng 1.5637; ir 

(neat) 1560, 1500, 1450, 1355, 1250, 1105, 1095, 1075, 
1025, 840, 780, 735 cm"^; nmr (CDCI3) 0.4 (6H, s), 
3.9 (2H, s), 6.7 (IH, broad s), 7.0 (IH, broad s) 
7.2-7.5 (4H, m). 



35 
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Example 40 

Preparation of DiphenyKlH-imidazol-l-ylmethyl)- 

methylsilane [ 

A mixture of 4.9 g (0.020 mol) of chloromethyl- 
5 (diphenyl)methylsilane and 2.0 g (0.022 mol) of imida- 
zole sodium salt in 10 ml of dry dimethyl formamide was 
stirred at 80«C for 3.5 hours and worked up as in Ex- 
ample 18 to give 4.8 g of a' yellow oil. kugelrohr 
distillation at 125«»/0.05 mm removed volatile impur- 

10 ities, leaving behind 2.9 g (52X) of the title 
compound as an oil: n^^ 1.5995; ir (neat) 3375, 
3250, 1500, 1430, 1255, 1230, 1110, 1075, 1025, 810, 
790, 735, 700, 660 cm"^; nmr (CDCI3) 0.6 (3H, s), . 
3.9 (2H, s), 6.6 (IH, broad s), 6,9 (IH, broad s) , 

15 7.2-7.5 (IIH, m). 

By applying the procedures of Example 37-40 to 
appropriate chlororaethylsilanes, the compounds of 
Table XIV can be prepared. 

20 
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Table XIV 



«2 

l-Si-CH^N 



10 



15 



25 



30 



35 

















CH3 


"d 






^3 


CH3 


22 


1.4848 




CH3 


CH3 


"d 






CH3 


^3 


1.4811 






CH3 






ft 

- 12"25 


CH3 


CH3 


"0 


1.4585 


— 14 ^ 


3 


CH, 
3 








CH3 


CH3 


"d 


1.4£39 


cyclopropyl 


^3 


CH3 






cyclobutyl 


CH3 


CH3 






cydopentyl 


CH3 


CH3 






cyclohexyl 




CH, 
3 


"d 


1.4999 


1-naphthyl 


CH3 


^3 


n23 


1.6188 


2-naphthyl 


CH3 


a<3 






phenyl 


CH3 


CH3 


bp 120>125o (0.05 mm) 


4-^oniophenyl 


CH, 




n20 


1.5741 


4-fluoroph©iyl 


CH3 


CH3 


23 


1.5314 


4-methoxyphenyl 


CH3 


CH3 




1.5485 


4-phenoxyphenyl 


CH3 


CH3 


n22 


1.5833 


4- ( 4-chlcarophenoxy ) pheny 1 


CH3 


CH3 


n22 


1.5564 


4-( 4-fluorophenoxy) phenyl 


CH, 


CH3 




4- ( 4-tr i f luorome thy Iphenoxy ) phenyl CH^ 








4~( 4-methy Iphenoxy ) phenyl 


CH3 


CH3 
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Table XIV (continued) 



15 



20 



25 



30 



J. 5 



1 










4-* uiXOinc uiy ipneny -u 


CH 
.3 


CH 
UI3 


"0 


1.5855 


tny isuiT ony ipneny i 




CM3 


n?^ 


1 5552 


4-trifiuoromethylphenyl 




CH3 


-22 
"D 


l.<»867 


4-(Hethyl|*aiyl 




CH3 


n21 


1.5482 


4-i;-propylphenyl 




CH3 


"0 




4-t-butvlDhenyl 


CH, 
3 


CH, 
3 


1.5229 


4-cvclohexv iDhen V 1 


CH,- 
3 


CH, 

3 


u 


1.5085 


A-fcri fluorome thoxvohenv 1 


CH, ■ 
3 


CH, 
3 


nri 


1.4888 


4-( 4-chloropheny 1 ) phenyl 


CH3 


CH3 






4-.( 4-me thy Iph^iy 1 ) pheny 1 


CH3 


CH3 






4-( 4-tiif luortanethy IphenyDphenyl 


CH3 


CH3 






4-( A-fluoroDhenvl ) Dhenvl 


3 


CH, 
3 


u 




4-^roniophenyl) phenyl 


CH- 
3 


CH, 

3 


1.5745 


3-pheny Ipheny 1 


CH^ 


CH, 


u 


1.5G02 


*?— ^TT f luoTomethvlohenvl 


CH, 
3 


CH, 
3 


TD 


1.4927 


3-chlorophenyl 


CH3 




n22 




2-trifluorc3methylphenyl 


CH3 


«=»3 


23 


1.5056 


2-pheny Ipheny 1 


CH3 


CH3 


n22 


1.5996 


z-cn-Loropneny i 


CH 
UI3 


CH 
\^ 13 




1.5332 


2-methoxy phenyl 


CH3 


CH3 


22 


1.5344 


2,3-diinethylphenyl 


CH3 


CH3 


n22 




2 ,3-diinethoxypheny 1 


CH3 




1.5350 


2 , A-di fluoropheny 1 


CH3 


CH3 






2-fluoro-4-chlorophenyl 


CH3 


CH3 






2-chl oro-4- f luoro pheny 1 




C»3 






2-chloro-4-phenylphenyl 


CH- 


CH^ 






3 - ' • 4— chenv ) 3hsn*'l 










2-methy 1-5-chloropheny 1 




.-.3 
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5 



10 



20 



25 



30 



1 




^3 


nn^ 1.5348 
u 


2 y 6-dim8thoxy[tf^y 1 




CH3 


2 , fr-dimethy Ipheny 1 


CH3 


CH3 


1.5673 


3 1 A"-Qicnlc3[ropn&iy 1 






3-methy l-A-fluoroftfienyl 


Ln-x 


U13 




3 , 5-dichloropheny 1 


CH3 


CH3 


22 

1.5461 


C2H5 


C2H5 


CH3 




i-^3^7 


cyclohexyl 


CH3 


nl^ 1.4710 
D 


n-C H 


— 4 9 


CH_ 
3 


n-C H ^ 

- lCr21 


CYClooropyl 


CH, 
3 






n-CH-r 


CH, 

3 




ir^l4"29 




CH, 
3 




J2>18"37 


l-oetiivlbLrbv 1 


CH, 
3 




cyciopropyx 




CH, 
3 






cvlooentvl 


CH, 
3 


• 


cycionexyx 


cvclohexvl 


CH, 
3 




XI lapi 1 u ly j> 




CH, 
3 




x-napnuiyi 




CH, 
3 




2—naDhthvl 


— 5 11 


CH3 




phenyl 




CH3 


.n^ 1.5449 


phenyl 


i>-C4H9 


CH3 


phenyl 


1 ,1-difnethylpropy 1 


CH3 




phenyl 


Sr^^l3 


CH3 




4-phenylphenyl 


C2H5 


CH3 


n^^ 1.5880 


4-phenylphenyl 




CH3 


4-brotnophOTyl 


1-^3^ 


CH3 


n^^ 1.5415 


4-chlorophenyl 




CH3 


A-fluorophenyl 




CH3 


Hq^ 1.5161 


4-phenoxy phenyl 




CH3 




4-i;-propylphenyl 


cyclopropyl 


CH3 




4-t-butylphenyl 




°^3 
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10 



15 



21 

3-phenylphenyl 
3-trifluorc3methylphenyl 
3-chlorophenyl 
2-flethoxyphenyl • 
2-thiOTethylph«iyl 
2-phenylphenyl 

2 . 4- dichloropheny 1 
2 , A-dichlorophenyl 

2 . 3- climethy Iphenyl 

2- fn8thyl-5-fluorophenyl 

2. 5- diroethoxypheny 1 

2 . 6- dinie thy Iphenyl 

3 . 4- dichloropheny 1 

3 .5- dlchlorophenyl 
3 ,5-dlchlorophenyl 

3- methyl-4-chlarophenyl 

4- fluorophenyl 

4-chlorophenyl 

4-^roniophenyl 

• 4-phenylphenyl 
2 5 A-t-buty Iphenyl 
4-thiomethy Iphenyl 
4-phenoxyphaiyl 
4-tri fluoromethoxy phenyl 
4HTethylsulfony Iphenyl 
4-cyclGhexylphenyl 
4-( 4- fluorophanyl ) phenyl 
3-txifluorome thy Iphenyl 

2-chlnToohenyl 



20 



30 



1-^4^9 
cyclobutyl 

cyclofDropyl 

r>.C3H^ 

cydopentyl 

4-methylpentyl 

l-oethylbutyl 

cyclohexyl 

cyclopropyl 

jdienyl 

phenyl 

phenyl 

phenyl 
phenyl 
phenyl 
phffiyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 

phenyl 
nhsnv; 



*3 

CH3 

^3 
CH3 

CH3 
CH3 
CH, 

aC, 
ch; 
CH3 
CH3 
CH3 
ch' 



CH, 



CH, 



CH3 
CH^ 
CH, 
CH3 
CH3 

chJ 

ch; 

chI 



n^-^ 1.5588 



15 , 

Oq 1.30XU 

n^ l.SOOC 
n^^ 1.6115 
n^ 1.6378 



-22 , 
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5 



10 



15 



20 



1. 




-2 






2 , 4-dichiorophenyl 


phenyl 






1.6150 


2-chloro-A-phenylphenyl phenyl 


CH3 




- 


2-fluoro-4-phenylphenyl phenyl 


CH3 






3 , S-dlchloropheny 1 


phenyl 


CH 




• 


2 , S-dimethoxyphenyl 


phenyl 


CH3 






2 1 6-dijne thoxypheny 1 


phenyl 




"d 




4- nuoropneny 1 


4-fluorophenyl 


^3 


1.5569 


4*cnioropneny i 


4-chlorophenyl 


°^3 


"0 


1.5820 


4-bromophenyl 


4-branophenyl 


CH3 


'1) 


1.6305 


4-phenylphenyl 


4-phenylphenyl 


CH3 


m.p. 


, 4A-53» 


4-nethoxyphenyl 


4-methoxyphenyl 


CH3 


"d 




3-trifluorOTiethylphenyl 


3-trifluoromethylphenyl .CH^ 






2-chlorophenyl 


.2-chlorophenyl 


'=»3 


9n 


1.5999 


2-(nethoxy phenyl 


2-niethoxyphenyl 


CH3 






2 , 4-dichloropheny 1 


2 , 4-dlchloropheny 1 


CH3 


1.6019 


3 , 5-dichlorophenyl 


3 , S-dlchloropheny 1 


CH3 




2-chlorophenyl 


4-chlorophenyl 


CH3 




1.6044 


2-chlorophenyl 


4-fluorophenyl 


CH3 






A-phenylphenyl 


4-chlorophenyl 


CH3. 






4-phenylphenyl 


4-fluorophenyl 








4-phenylphenyl 


2, 4-dichlorophenyl 


°^3 






4-fluorophenyl 


2, 4-dichlorophenyl 


^3 






4-chlorophenyl 


2 , 4-dichlorophenyl 


°^3 






1-naphthyl 


2 , 6-dimethoxy phenyl 


°^3 






4-phenoxyph^yl 


3 , 4-dichlorophenyl 


^3 






C2H5 

rv-C^Hj 


C2H5 

C2H5 

cyclopropyl 


1-^3^ 

cydopentyl 
l-methylbutyl 
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1 










M u 


cydopropyl 






cyclohexyl 




M C U 


1-naphthyl 




1^ 11 


2-naphthyl 




cyclobutyl 


phenyl 


cydopropyl 




4-phenylphenyl 


C2H5 


C2H5 


4-phenylphenyl 






A-phenylphenyl 






4-phenylphenyl 


cyclohexyl 


cyclohexyl 


4-chlorof*ienyl 






4-fluarbph8nyl 






4-phenoxyphenyl 




cyclohexyl 


A-( 4-chlorophenoxy) phenyl 






A-t-butylphenyl 






3-methoxyphenyl 


C2H5 




3-trifluorontethylphenyl 




p u 


2-thiomethylphenyl 




3-m8thylbuty.i. 


2-phenylphenyl 


cyclohexyl 


cyclohexyl 


2, 4-dichloroph8nyl 




ii-^4^9 


2, fi-dimethylphenyl 






3 , 5-dichloropheny 1 


cyclopentyl 


cyclopentyl 


3Hnethyl*4-chlorophenyl 




s-C,.Ho 
— *t ^ 


2-1116 thy 1-5-fluorophenyl 




■5 c u 
- 4 9 


C2H5 


phenyl 


phenyl 


•cyclohexyl 


phenyl 


phenyl 


Il-^18"37 


phenyl 


phenyl 




4-chlorophenyl 


4-chlorophenyl 




4-chlorophenyl 


4-chlorophenyl 


1-naplithyl 


A-fluornnhenvi 


4-fliiornohe'**j'' 




phfjr^* 






pnen- -. 
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5 



10 



15 









phenyl 




phenyl 




Dhenvl 




nhenvl 




4-chloroDhenyl 




flunro Dhenvl 


pnenyi 




4*cnxa£u pncny X 


A— chloronhenvl 


4»T luoropneny X 




4— pneny ipneny x 


A->nh pnv 1 ohen v 1 


^1 4-*uicnxorupneny± 


9 "i ph 1 orcohenvl 


phenyl 


1 inTnnhpnvl 


phenyl 




phenyl 


A— nHon\/1 nhpnv 1 
H^piici ly xpt ici ly X 


phenyl 


2, 4-dichlorQphenyl 


2-naphthyl 


4-metiiylthiophenyl 


4-chlorophenyl 


2-(nethoxyphenyl 


4-chlorophenyl 


3-K*larophenyl 


phenyl 


2H:hlorophenyl 


phenyl 


4-^lorophenyl 


1-naphthyl 


4-bromophenyl 


4-phenoxyphenyl 


3 , 5-dlmethy Iphenyl 



2. 4- dichloropheny 1 

3- trifluoromethylphenyl 

3. 5- dichlorophenyl 
2, finJimethoxyphenyl 
2-fluorophenyr 

4- phenylphenyl 

phenyl ra.p- 175-178® 

4-dilorophenyl 

4-fluorophenyl 

4-phenylphenyl 

2, 4-dichloropheny 1 

4-fluorophenyl 

4-chlorophenyl 

4-phenylphenyl 

2, 4-dichlorophenyl 

4-raethylthiophenyl 

2- methoxyphenyl 

3- chlorophenyl 

4- fluorophenyl 
4-phenylphenyl 
3-niethylphenyl 

3 , 4-dichlorophenyl 
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Example 41 

Preparation of (1 , 1 ' -8iphenyl-4-yl)dimethyl(2-methyl- 

IH^lmidazol-l-ylmethyDsllane 

The title compound is prepared by applying the 
5 procedure of Example 37 to (1,1' -biphenyl-4-yl)chloro- 
methyldimethylsilane and the sodium salt of 2-methyl- 
Imldazole. 

Related compounds may be made in this way using 
salts of 2,4-dimethylimida20le, 4,5-dimethylimida2ole, 
10 and 2,4,5-trimethylimida20le. 

The procedure of Example 41 may be used to pre- 
pare the compounds of Table XV. 



35 
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?2 %> 



10 




f2 










C2H5 




CH^ 


CH3 








Ii-Ci8"37 






H 


CH3 






cyclohexyl 


°H 




H 




CH3 




1-naphthyl 


CH3 


CH3 


CH3 


H 


H 


15 


phenyl 


°% 


CH3 


H 


CH3 


H 




phenyl 






H 


H 






4-phenylphenyl 






CH3 


H 


H 




4-( 4-f luoio^i^yl ) phenyl 




^3 




H 


H 




4-phenoxy^enyl 


CH3 


CH3 






^3 


20 


Srtriflucsroraethylphenyl 


CH3 


CH3 


H 


CH3 


CH3 




2-raethoxyf*ienyl 




CH3 




H 


H 




2, A-dichloropheny 1 






CH3 


CH3 


CH3 




2-chloro-4-phenylphenyl 


CH3 




H 


CH3 


CH3 




phenyl 






CH3 


H 


H 


25 


4-phenylphenyl 






H 


'=»3 


CH3 




2 , A-dichlorophenyl 




CH3 


CH3 


H 


H 




4-( 4-chlcn:ophenoxy ) phenyl 


cyclohexyl 


CH3 


CH3 


H 


H 




phenyl 


phenyl 


CH3 


CH3 


CH3 


CH3 




4-fluorophenyl 


phenyl 


CH3 


CH3 


H 


H 


30 


4-fluorophenyl 


phenyl 


CH3 


CH3 


CH3 


CH3 




4-chlorophenyl 


phenyl 


CH3 


H 


CH3 


CH3 




4-fluorophenyl 


4-fluorophOTyl 


°^3 


CH3 


H 


H. 




4-fluorophenyl 


4-fluorophenyl 


CH3 


H 


CH, 


CH3 




iv-C^lCCTpnenyi 


4-chlGroph3nyl 


CH, 


C- 
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Table XV (continued ) 





^2 






Q 

-2 


G 


5 2-chlorophenyl 


4-chloro!*enyl 


^3 


°b 




CH3 


2, 4-dichlaropheny 1 


2 , AHdichloropheny 1 






H 


H 








H 


CH3 


CH3 


1-naphthyl 






CH 


CHj 




phenyl. 


phenyl 


phenyl 


CH3 


H 


H 


10 phenyl 


phenyl 


i:rfnenyl 


CH3 


H 


CH3 


phenyl 


phenyl . 


phenyl 


CH3 


CH3 


H 



15 



20 



25 



35 
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Example 42. 

Preparation of the 1:1 complex of (l,l*-8iphenyl-4-yl)- 
dimethyKlH-iraidazol-l-ylmethyDsilane and Cuprous 

•Chloride - -• - • - 

5 A mixture of 0.50 g (0.0017 mol) of (l,l'-bi- 

phenyl-4-yl)dlmethyl(lH-imidazol-l-ylmethyl)silane and 
0.22 g (0.0017 mol) of cuprous chloride in 15 ml of 
tetrahydrofuran was refluxed under N2 for 15 minutes, 
and the resulting deep green solution was evaporated 

10 to leave the title complex as a dark green solid: 
m.p. 72-80* (decomp.); ir (Nujol^) 1590, 1515, 1250, 
1110, 840, 820, 750, 695, 650 cm*^. 

By applying the procedure of Example 24, ^ny of 
the compounds of Tables XIV, XV, XVI, XVII, XVIII or 

15 XIX can be converted to metal complexes or salts. 

Example 43 

Preparation of (l,l-*Biphenyl-4-yl) (IH-imidazol- 
l^vlmethyl) (methoxy )methylsilane 

20 A mixture of (l,l'-biphenyl-4-.yl)chloro(chloro- 

methyDmethylsilane and two equivalents of imidazole 
sodium salt in dimethylf ormamide is warmed to 80-90^0 
for 2 hours. Ten equivalents of methanol is then 
added, and the mixture is held at 70^ for 1 hour, 

25 .cooled, diluted with water, and quickly extracted with 
ether. Washing the ether solution with water and 
brine, drying over magnesium sulfate, and evaporation 
leaves the title compound. 

Related compounds can be made in the same way, 

30 using the appropriate chlorosilane and alcohol; for 
Rg = OH, water is used instead of an alcohol, and 
hydrolysis is conducted at 20-25^ instead of 70^. 



95 
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Example 44 

Preparation of l,l-(Oimethylethoxy)(lH-imidazol-l-yl- 

methyl)methvl(Dhenyl)silane 

A mixture of 3.6 g (0.015 raol) of chloromethyl- 
5 (l,l-dimethylethoxy)roethyl(phenyl)silane and 1.3 g 
(0.015 mol) of imidazole sodium salt in 10 ml of 
dimethylformaraide was stirred at SO" for 3 hours, 
allowed to stand at room temperature for 72 hours, 
poured into water, and extracted with ether. The 

10 ether extracts were washed three times with water and 
once with brine, dried over magnesium sulfate, and 
evaporated to leave 3.8 g of an oil. Impurities were 
removed by Kugelrohr distillation at 90" (airbath)/ 
0,05 mm to leave 2.9 g (71%) of the title compound as 

15 a pale yellow oil: nj° 1.5291; ir (neat) 3105, 3070, 
30A5, 2970, 1590, 1500, 1425, 1360, 1250, 1235, 1185, 
1110 ; 1055, 1020, 900, 805, 740, 700, 660 cra'^; nmr " 
(COCI3): 0.6 (3H, s), 1.3 (9H, s), 3.6 (2H, s), 6.8 
(IH, s), 7.0 (IH, s) and 7.3-7.7 (6H, m) . 

20 

The compounds of Tables XVI and XVII can be made 
using the procedures of Examples 43 and 44. 



30 
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Table XVI 




10 



15 



20 



25 



30 



35 









CjHg 




CH3 


— 47 


CH3 




— ^ y 


CH3 




— IZ^ 




CH3 


— 18 37 


— 0 Xj 


CH3 


cyclopropyl 


CH, 

3 


S-C.Hg 


cydohexyl 


CH, 


CH3 


1-naphthyl 


— 7 


— ^ / 


2-naphthyl 


cyclobutyl 




phenyl 


CH3 


H 


phenyl 


CH, 


CH3 


phenyl 


3 


C-H- 

Z 5 


phenyl 


CH3 




phenyl 


t-C.Ha 


H 


4-phenylphenyl 


phC/Hq 


CH, 


4-phenylphaiyl 


1-C4H5 


H 


4-phenylphenyl 


CH3 


C2H5 


4-phaiylpheiyl 


CH3 


jvC^Hj 


4-chlorophenyl 




IfC^Hj 


4-chlorophenyl 


CH3 


CH3 


4-chlorof*ienyl 


CH3 


C2H5 


A-fluarophenyl 




rnCjH^ 


4-fluorophenyl 


CH3 


C^Hg 


4-phenoxyphenyl 


cyclohexyl 




4-t-t)utylphenyl 






3-trifluoroinethylphenyl 




H 


2-msthy Ithiopheny I 


cyclopsntyl 


C^H. 
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5 



10 



15 



20 



25 



30 



35 



1 






2, 4-dichloropheny 1 






2 9 4H3icnloropneny 1 




C2H5 


2f 4-dicnlc3rQpnenyl 


. ... 




z y 4*GxcniQrQpneny 1 






2,3-diniethylphaiyl 


cyclopropyl 




2Hnethyl-5-fluorophenyl 






2 , fiKlimethoxyphaiy 1 


1 , l-dime thylpropy 1 


H 


3Hnethyl-4-chlorophenyl 


C2H5 


^3 


3 , Snjichlorophenyl 


n^C^2j[ 


C2H5 




2, 4-dichloropheny 1 


1-C4"9 


i2-^18"37 


phenyl 


^3 


1-naphthyl 


phenyl 


C2"5 


phenyl 


phenyl 




4-fluarophenyl 


phenyl 


CH3 


4-chlorophenyl 


phenyl 




4-{*ienylphenyl 


j*ienyl 




4-{tjenylphenyl 


ph^yl 




4- t;-buty Ipheny 1 


phenyl 




3-fluorophenyL 


phenyl 


C2H5 


2-nie thoxypheny 1 


phenyl 


H 


2-chlorophenyl 


phenyl 


CH3 


2 , A-dichloropheny 1 


fdienyl 


1-^3^7 


3 , 5-dlchlorophenyl 


phenyl 


i^^3"7 


4-flucrophenyl 


4-fluorophenyl 




4-fluorophenyl 


4-fluorophenyl 


C2H5 


4-chlorophenyl 


4-chloirophanyl 


CH3 


4-chloroph©iyl 


4-chlorophenyl 


C2H5 


A-phenylphenyl 


4-^^henylphenyl 


CH3 


2 , 4-<lichl aropheny 1 


2 , AHJichlorophenyl 




3-txi fluorometiTy Ipheny 1 


3- tri f luoromethy Ifrfienyl 


i-C4"9 


2-m8thoxyphenyl 


2 -flie thoxy pheny 1 


H 


2-chlorophenyl 


4-fluorophenyl 


H 
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5 









3-trifluoromethylphenyl 


A-t-fautylphQiyl 




2-fluaro-4-chlorophenyl- 


4-brt3mophQiyl 




2 , 3^^^1111181^17 Ipheny 1 


4-m8thyltiuophenyl 




2 , 6-dimethoxy ph^y 1 


4-methoxyphenyl 


H 


3,4-dichlorcphenyl 


4-raethylphenyl 
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15 



20 

I 

25 



35 
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72 



10 



15 



20 



25 



30 



35 















CJIe 

Z 5 




CH, 

3 


CH, 
3 


CH, 
3 


CH, 
3 


cyclohexyl 


CH, 


— 3 7 


H 


CH, 
3 


CH, 
3 


— IS y/ 


n^c -7 


— 4 > 


CH, 


H 


H 


1-naphthyl 


CH^ 


— 3 V 


CH, 


H 


H 


phenyl 


CH^ 


— 4 > 


H 


CH, 
3 


H 


phenyl 




— 4 9 


H 


H 


CH, 


phenyl 


CH^ 
3 


— 4 ^ 


CH, 
3 


CH, 
3 


CH, 
3 


phenyl 


CH^ 
3 


X 4 9 


H 


CH- 
3 


CH, 
3 


phenyl 


CH^ 
^"3 


— 4 9 


CHj 


H 


H 


4-pheny Ipheny 1 


-• 4 *5 


i 4 9 


CH, 


CH, 


CH, 


4-pheny Ipheny 1 


3 




CH, 
3 


H 


H 


4-pheny Ipheny 1 


3 




CH- 
3 


CH- 


CH- 


4-<hloropheny 1 


CH- 
3 


— 4 9 


CH, 
3 


H 


H 


4-chlorophenyl 


CH3 




H 


CH3 


CH, 


4-fluarophenyl 






H 


CH3 


H 


4-fluoraphOTyl 


CH3 




H 


H 


CH3 


phenyl 


phenyl - 


C2H5 


CH3 


CH3 




phenyl 


phenyl 




CH3 


CH3 


CH3 


4-fluorophenyl 


phenyl 


1-^3^7 


H 


CH, 


CH3 


4-fluorophenyl 


phenyl 




CH3 


H 


H 


4-chlorophenyl 


phenyl 




CH3 


H 


H 


2, A-dichloropheiyl 


phenyl 


H 


•^3 


H 


H 


4-fluorophenyl 


4-fluorophenyl 




CH3 


H 


H 


4-fluorophenyl 


4-fluorophenyl 




H 


CH3 


CHj 


4-fluorophenyl 


4-fluorophenyl 




°^3 




^3 


2-fl«thoxy phenyl 


2-fflethoxy phenyl 




CH3 


H 


H 


3-methylphenyl 


3-methylphenyl 




CH3 


H 


H 
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Example 45 

Preparation of (lH-Ifflidazol-l-ylinethyl)phenylbis(2- 

propoxy)silane • 

The title compound can be made by applying the 
procedure of Example 26 to chloromethyKphenyDbis- 
(2-propoxy)silane: n^^ 1.4971; nmr .(COCI3) 1.2 (12H, 
d, J = 6), 3,6 (2H, s), 4,2 (2H, septet, J = 6), 
6.8-7.5 (8H, m). 

The compounds of Tables XVIII and XIX can be 
made similarly. 
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Rj^-Si-CHj 



OR, 



r 



10 



15 



20 



25 



30 





^6 




Q2 


Q3 


C2H5 




H 


H 


H 




C2H5 


H 


H 


H 






H 


H 


H 


cyclohexyl 


n-CjH^ 


H 


H 


H 


1-naphthyl 




H 


H 


H 


phenyl 




CH3 


CH3 


CH3 


phenyl 




CHj 


H 


H 


phenyl 


I-C3"7 


H 


CH3 


CH3 


phenyl 




H 


H 


H 


4-phenylphenyl 


C2H5 


H 


H 


H 


4-phenylphenyl 




CHj 




CH3 


4-fluorophenyl 


CHj 


CHj 


H 


H 


4-fluorophenyl 


C2H5 


H 


H 


H 


4-chlorophenyl 


C2H5 


H 


H 


H 


A-chlorophenyl 




H 


H 


H 


3-trif Luoromethylphenyl 




CH3 


CH^ 




2-methoxyphenyl 




CH3 


H 


H 


2, 3-dlniethylphenyl 




H 


H 


H 


2,4-dichlorophenyl 




H 


H 


H 


2, 4-dichlorQphenyl 


C2H5 


H 


H 


H 


2-methoxy-5-fluorophenyl 




H 


H 


H 


2, 6-dimethoxyphenyl. 




H 


H 


H 


3 , 4-dichloropheny 1 


C2H5 


H 


H 


H 


3,5-dichlorophenyl 




H 


H 


H 
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0 0 p «( 



10 



15 



20 



25 



30 



35 









Q2 




C2H5 




8 


8 


8 












£1:^4^9 


-CHjCH- 


O83 


8 


8 




•-CH2CH2pH2'* 


8 


O83 


O83 




?2"5 








cyclohexyl 


-CH2CH- 


O83 


C83 


O83 


1-naphthyl 




O83 


8 


8 


phenyl 




8 


8 


8 




?2"5 








phenyl 




8 


8 


8 












phenyl 


-CH^- 


8 


8 


8 


phenyl 


-0(013)20(083)2- 


8 


8 


8 


4-{*ienylphenyl 


-CH2CH2- 


8 


8 


8 




?2»5 








4-phenylphenyl 




8 


8 


8 












4-phenylphenyl 


-CH—OH- 


8 


8 


8 


4-fluorophenyl 


-CHjCHj- 


8 


8 


8 




CH3 








4-fluorophenyl 




8 


8 


8 












4-chlorophenyl 


-CH2CH- 


8 


8 


8 


4-chlorophenyl 


-0(083)20(083)2" 


8 


8 


8 




O83 








3-trifluor omethy Iphenyl 


-080820(083)2" 


O83 


CrL 


08- 
3 
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D 1 


R 

!k 




_2 


_1 












2-018 thoxyphenyl 




CH3 


H 


H 


2,3-difliethylphenyl . 


-CH^H2- 


H 




CH3 


2 , 4-dichloropheny 1 


-CH^- 


H 


H 


H 












2,A-dichlorophenyl 


-CH^CH- 


H 


H 


H 












2-(nethoxy-5-fluorophenyl 


-CHC( 015)20+- 


Olj 


H 


H 


2 , fi-dlme thoxypheny 1 




H 


H 


H 




?»3 ?"3 








3 , A-dichlorophenyl 


-0CH20<- 




o^3 


o^3 




^"3 'r"3 








3 ,5-dichlorophenyl 


-01—01- 




0^3 




C2H5 - 


— QH2CHsO'IOl2" 


H 


OI3 


CHj 












il-^18^37 


-QiCHjOljCH- 


H 


CH3 


CH3 


phenyl 


-0<2CH=aCH2- 


H 


H 


H 


phenyl 


-C(0<3)20feOC(OH3)2- 


H 


H 


H 




■ ^"3 ^"3 








phenyl 


-OCH20I2CH- 


H 


H 


H 


phenyl 


-c( o^3) ^ai^2^^^^ 2" 


H 


H 


H 


4-phenylphenyl 




H 


H 


H 




01, Ol, 








4-phenylphenyl 


-Ol2C=CCH2- 


H 


H 


H 


A-fluorophenyl 


-01 2-OtsQHCH2- 


H 


H 


H 


4-chlorophenyl 


-CH^2'^H2CH2- 


H 


H 


H 












4-phenoxy phenyl 






H 


H 




CHj OJ^ 








3-trl fluoromethy Ipheny 1 


-CHOfeOICH- 


H 


OH- 






Oij CH3 








2-methoxyphenyl 


-OI2OI— CHCH2- 






CH3 
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Formulations 

Useful formulations of the compounds within the 
scope of this invention can be prepared in convention- 
al ways. They include dusts, granules, pellets, solu- 
5 tions, emulsions, wettable powders, eraulsifiable con- 
centrates and the like. Many of these may be applied 
directly* Sprayable formulations can be extended in 
suitable media and used at spray volumes of from a few 
pints to several hundred, gallons per acre. High 

10 strength compositions are primarily used as interme- 
diates for further formulations. The formulations, 
broadly, contain about 135 to 9958 by weight of active 
ingredient(s) and at least one of a) about 0.158 to 20% 
surfactant(s) and b) about 5% to 99% solid or liquid 

15 inert diluent(s). More specifically, they will con- 
tain these ingredients in the following approximate 
proportions: 

Percent by Weight 

Active 

Ingredient Diluent(s) Surfactant(s) 

20 — : [ — 

Wettable Powders 20-90 0-74 1-10 

Oil Suspensions, 5-50 40-95 0-15 
Emulsions, Solutions, 
(including Emulsifiable 
Concentrates) 

25 Aqueous Suspensions 10-50 40-84 1-20 

Dusts . 1-25 70-99 0-5 

Granules and Pellets 1-95 5-99 0-15 

High Strength 90-99 0-10 0-2 

Compositions 

30 Lower or higher levels of active ingredient can, 

of course, be present depending on the intended use 
and the physical properties of the compound. Higher 
ratios of surfactant to active ingredient are some- 
times desirable, and are achieved by incorporation 

35 into the formulation or by tank mixing. 
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Typical solid diluents are described in Watkins, 
et al,, "Handbook of Insecticide Dust Diluents and 
Carriers", 2nd Ed., Oorland Books, Caldwell, New 
Jersey. The more absorptive diluents are preferred 
5 for the wettable powders and the denser ones for 
dusts. Typical liquid diluents and solvents are 
described in Marsden, "Solvents Guide," 2nd Ed,, 
Interscience, New York, 1950. Solubility under 0.156 
is preferred for suspension concentrates; solution 

10 concentrates are preferably stable against phase 
separation at 0*^0. "McCutcheon's Detergents and 
Emulsifiers Annual", MC Publishing Corp., Ridgewood, 
New Jersey, as well as Sisely and Wood, "Encyclopedia 
of Surface Active Agents", Chemical Publishing Co., 

15 Inc., New York, 1964, list surfactants and recommended 
uses. All formulations can contain minor amounts of 
additives to reduce foam, caking, corrosion, microbio- 
'logical growth, etc. 

The methods of making such compositions are well 

20 known. Solutions are prepared by simply mixing the 
ingredients. Fine solid compositions are made by 
blending and, usually, grinding as in a hammer or 
fluid energy mill. Suspensions are prepared by wet 
milling (see, for example, Littler, U.S. Patent 

25 3,060,084). Granules and pellets may be made by 

spraying the active material upon preformed granular 
carriers or by agglomeration techniques. See J. E. 
Browning, "Agglomeration", Chemical Engineering , 
December A, 1967, pp. 147ff. and "Perry's Chemical 

30 Engineer's Handbook", 4th Ed., McGraw-Hill, New York, 
1963, pp. 8-59ff. 
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Example 46 

Wettable Powder 

(l,l-8iphenyl-4-yl)clifiiethyl(lH-l,2,4-triazol-l-yl- 



methyl) silane 40515 

5 dioctyl sodium sulfosuccinate 1.558 

sodium lignlnsulfonate 3% 

low viscosity methyl cellulose . 1,5SK 

attapulgite 54X 



The ingredients are thoroughly blended, passed 
10 through an air mill, to produce an average particle 
size under 15 microns, reblended, and sifted through a 
U.S.S. No. 50 sieve (0.5 mm opening) before packaging. 

All compounds of the invention may be formulated 
in the same manner. 
15 Example 47 

Wettable Powder 

(4-8romophenyl)dimethyl(lH-.l,2,4-triazol-l-ylmethyl)- 



silane 20% 

sodium alkylnaphthal'enesulfonate 2% 

20 low viscosity methyl cellulose 258 

diatomaceous earth 7658 



The ingredients are blended, coarsely hammer- 
milled and then air milled to produce particles of 
active essentially all below 10 microns in diameter. 
25 The product is reblended before packaging. 

Example 48 
High Strength Concentrate 

(4-Chlorophenyl)dimethyl(lH-l,2,4-triazol-l-yl- 
methyDsilane 98.558 
30 silica aerogel 0.558 

synthetic amorphous fine silica 1.058 
The ingredients are blended and ground in a 
hammer-mill to produce a high strength concentrate 
essentially all passing a U.S,S. No, 50 sieve (0.3 mm 
35 openings). This material may then be formulated in a 
variety, of ways. 
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Example 49 

Dust 

high strength concentrate from 

Example 48 25. ASS 

5 pyrophyllite, powdered 74,63S 

The ingredients are thoroughly blended and 
packaged for use. 

Example 50 

Aqueous Suspension 
10 (1, 1'-Siphenyl-A-yDdimethyKlH-liajA-triazol-l-yl- 



methyDsilane 50.0% 

polyacrylic acid thickener 0.3% 
dodecylphenyl polyethylene glycol 

ether 0.555 

15 disodlum phosphate l.OX 

monosodium phosphate 0.5% 

polyvinyl alcohol 1.0% 

pentachlorophenyl 0*4% 

water 46.3% 



20 The ingredients are ground together in a sand 

mill to produce particles substantially all under five- 
microns in sire. 

Example 51 
Emulsifiable Concentrate ' 
25 0imethyl(phenyl)(lH-l,2,4-tria2ol-l-ylmethyl)- 



silane 20% 

chlorobenzene 74% 
sorbitan monostearate and poly-- 

oxyethylene condensates thereof . 6% 



30 The ingredients are combined and stirred to 

produce a solution which can be emulsified in water 
for application. 
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Example 52 
Emulslflable Concsntrate 

Diraethyl(4-(n8thylphenyl)(lH-l,2,4-tria20l-l-ylmethyl)- 



silane 30% 
5 blend of oil soluble sulfonates 

and polyoxyethylene ethers . 4X 

xylene 66% 



The ingredients are combined and stirred with 
gentle warming to speed solution. A fine screen 
10 filter is included in packaging operation to insure 
the absence of any extraneous undissolved material in 
the product. 

Example 53 

Granule 

15 wettable powder of example 46 15% 

gypsum 69% 
potassium sulfate 16% 
The ingredients are blended in a rotating mixer 
and water sprayed on to accomplish granulation* When 
20 most of the material has reached the desired range of 
1,0 to 0.42 mm. (U.S.S. # 18 to 40 sieves), the gran- 
ules are removed, dried, and screened. Oversize 
material is crushed to produce additional material in 
the desired range. These granules contain active 
25 ingredient. 

Example 54 
Emulsifiable Concentrate 

(2, 4-Oichlorophenyl ) dimethyl (lH-1, 2, 4-triazol-l-y 1- 



methyl) silane 3025 
30 blend of oil soluble sulfonates 

and polyoxyethylene ethers 4S5 

xylene 66% 



The ingredients are combined and stirred with 
gentle warming to speed solution. A fine screen 
35 filter is included in packaging operation to insure 
the absence of any extran^us undissolved material in 
the product. 
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Example 55 
Emulslflable Concentrate 

Butyl(4.chlorophenyl)methyl(lH-l,2,4-trla2ol-l-yl- 



methyDsilane 30<6 
blend of oil soluble sulfonates 

and polyoxyethylene ethers 4SS 

xylene 668 



The ingredients are combined and stirred with 
gentle warming to speed solution, A fine screen 
filter is included in packaging operation to insure 
the absence of any extraneous undissolved material in 
the product. 

Example 56 
Emulsifiable Concentrate 

bis(4-Chlorophenyl)methyl(lH.l,2,4-tria2ol-l-ylmethyl)- 



silane 30% 
blend of oil soluble sulfonates 

and polyoxyethylene ethers ^% 

xylene 66% 



The ingredients are combined and stirred with 
gentle warming to speed solution, A fine screen 
filter is included in packaging operation to insure 
the absence of any extraneous undissolved material in 
the product 

Example 57 
Emulsifiable Concentrate 

bis(4-Fluorophenyl)methyl(lH-l,2,4^tria2ol-l-ylmethyl). 



silane 20X 
chlorobenzene 74% 
sorbitan monostearate and poly- 
oxyethylene condensates thereof 6% 



The ingredients are combined and stirred to 
produce a solution which can be emulsified in water 
for application. 
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Example 58 
Efliulsifiable Concentrate 

4-Fluorophenyl( methyl) phenyKlH-l, 2, A-triazol-l-yl- 



methyl) silane 3055 
5 blend of oil soluble sulfonates 

and polyoxyethylene ethers 45S 

xylene £6% 



The ingredients are combined and stirred with 
gentle warming to speed solution. A fine screen 
.10 filter is included in packaging operation to insure 
the absence of any extraneous undissolved material in 
the product. 

Example 59 

Wettable Powder 
15 (l,l»-aiphenyl-4-yl)dimethyl(lH-imida20l-l-ylmethyl)- 



silane 50% 

sodium alkylnaphthalenesulfonate 2% 

low viscosity methyl cellulose 2% 

diatomaceous earth 46% 



20 The ingredients are blended, coarsely hammer- 

milled and then air milled to produce particles of 
active essentially all below 10 microns in diameter. 
The product is reblended before packaging. 

Example 60 

25 Wettable Powder 

(l,l-8iphenyl-4-yl)dimethyl(lH-imida2Lol-l-ylmethyl)- 



silane 40% 

dioctyl sodium sulfosuccinate 1.5% 

sodium ligninsulfonate 3% 

30 low viscosity methyl cellulose 1.5% 

attapulgite 54% 



The ingredients are thoroughly blended, passed 
through an air mill, to produce an average particle 
size under 15 microns, reblended, and sifted through a 
35 U.S.S. No* 50 sieve (0.3 mm opening) before packaging. 

All compounds of the invention may be formulated 
in the same manner. 
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Example 61 
Emulsif iable Concentrate 

(l,l*-8iphenyl-4-yl)dimethyl(lH-imida20l-l-ylmethyl)- 



silane 3095 
5 blend of oil soluble sulfonates 

and polyoxyethylene ethers 45S5 

xylene 66% 



The ingredients are combined and stirred with 
gentle warming to speed solution. A fine screen 
10 filter is included in packaging operation to insure 
the absence of any extraneous undissolved material in 
the product. 

Example 62 
Emulsifiable Concentrate 
15 (l,l*-8iphenyl-4-yl)dimethyl(lH-imlda20l-l-ylmethyl)- 



silane 20% 

chlorobenzene 7495 

sorbitan monostearate and poly- 

oxy.ethylene condensates ther so f 6% 



20 The ingredients are combined and stirred to 

produce a solution which can be emulsified in water 
for application. 

Example 63 

Aqueous Suspension 
25 (l,l'-aiphenyl-4-yl)dimethyl(lH-imida20l-l-ylfflethyl)- 



silane 2595 

hydrated attapulgite 395 

crude calcium ligninsulfonate 10% 

sodium dihydrogen phosphate 0,595 

30 water 61.5% 



The ingredients are ground together in a ball or 
roller mill until the solid particles have been 
reduced to diameters under 10 microns. 
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Example 6A 
High Strength Concentrate 

(l,l'-8iphenyl-4-yl)dimethyl(lH-imidazol-l-ylnisthyl)- 
silane 98.595 
5 silica aerogel 0.535 

synthetic amorphous fine silica 1.0% 
The ingredients are blended and ground in a 
hammer-mill to produce a high strength concentrate 
essentially all passing a U.S.S. No. 50 sieve (0.3 mm 
10 openings). This material may then be formulated in a 
variety of ways. 

Example 65 

Granule 

wettable powder of example 60 15* 
15 gypsum 69% 

potassium sulfate 16% 
The ingredients are blended in a rotating mixer 
and water sprayed on to accomplish granulation. When 
most of the material has reached the desired range of 
20 1*0 to 0.42 mm. (U.S.S. # 18 to 40 sieves), the gran- 
ules are removed, dried, and screened. Oversize 
material is crushed to produce additional material in 
the desired range. These granules contain active 
ingredient. 
25 ^ Example 66 

Oust 

high strength concentrate from 

Example 64 25.4S5 
pyrophyllite, powdered 74.635 
30 The ingredients are thoroughly blended and 

packaged for use. 
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Example 67 

Emulsifiable Concentrate 

4-Chlorophenyl(inethyl)phenyl(lH-imida2ol-l-yl- 
methyDsilane 20SS 
5 chlorobenzene 74X 

sorbitan monostearate and poly- 

oxyethylene condensates thereof 6% 
The ingredients are combined and stirred to 
produce a solution which can -be emulsified in water 
10 for application. 
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Utility . 

The compounds of this invention are useful as 
plant disease control agents. They are effective in 
controlling a broad spectrum of plan't diseases, parti- 
5 cularly foliar pathogens of ornamental, vegetable, 
field, cereal and fruit crops, such as, Puccinia 
recondita , Ervsiphe cichoracearum , Erysiphe oraminis , 
Venturia inaequalis , Helminthosporiam maydis , Cerco- 
spora arachidicola , Uromyces phaseoli and Monilinia 

10 fructicola, Rhizoctonia solani, Pyricularia oryzae , 
Phvtophthora infestans and other Phytophthora spe- 
cies. They also control seed pathogens such as 
Pythium aphanadermatum . 

Disease control is ordinarily accomplished by 

15 applying an effective amount of the compound either 
pre- or post-infection to the portion of the plant to 
be protected, such as the roots, stems, foliage, 
fruit, seeds, tubers or bulbs, or to the media (soil 
or sand) in which the plants to be protected are grow- 

20 ing. The compound may also be applied to the seed 

from which the plants to be protected are to be grown. 

Rates of application for these compounds can be 
influenced by many factors of the environment and 
should be determined under actual use conditions. 

25 Foliage can normally be protected when treated at a 
rate of from less than 1 to 500 ppm of active ingre- 
dient. Plants growing in soil treated at a concentra- 
tion from 0.1 to about 20 kg/ha can be protected from 
disease. Seed and seedlings can normally be protected 

30 when seed is treated at a rate of from 0.06. to about 3 
grams per kilogram of seed. 
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The compounds of this invention can be mixed 
with fungicides, bactericides, acaricides, nemati- 
cides, insecticides, or other biologically active 
compounds in order to achieve desired results with a 
5 minimum expenditure of time, effort and material. 
Amounts of these biologically active materials added 
for each part by weight af the composition of this 
invention may vary from 0.05 to -25 parts by weight. 
Suitable agents of this type are well-known to those 
10 skilled in the art. Some are listed below: 
Fungicides : 

methyl 2-benzimida2olecarbamate (carbendazim) 
tetramethylthiuram disulfide (thiuram) 
ri-dodecylguanidine acetate (dodine) 
15 manganese ethyl'enebisdithiocarbamate (maneb) 
1,4-dichlor 0-2, 5-dimethoxy benzene (chloroneb) 
methyl l-(butylcarbamoyl)*2-benzimidazolecarbamate 
(benomyl) 

2- cyano-N-e thylcarbamoyl-2-methoxyiminoacetamide 
20 (cymoxanil) 

N-trichloromethylthiotetrahydrophthaiimide (captan) 
N-trichloromethylthiophthalimide (folpet) 
dimethyl 4, 4' -(£-phenylene)bis(3-thioallophanate) 
Cthiophanate-methyl) 

25 ' 2-( thiazol-4-yl)benzimida2ole (thiabendazole) 
aluminum tris(0-ethyl phosphonate) ("Aliette") 
tetrachloroisophthaloni.tr lie (chlorothalonil) 
2, 6-dichloro-4-nitroanlline (dichloran) 
N-.( 2, 6-dimethylphenyl)-N-(methoxyacetyl) alanine methyl 

30 ester (metalaxyl) 

cis-N-C(l, 1,2,2-tetrachloroethyl) thio]cyclohex-4-ene- 
l,2-dicarbioximide (captafol) 

3- (3,5-dichlorophenyl)-N-(l-methylethyl)-2, 4-dioxo-l- 
imidazolidine carboxamide (iprodione) 

35 3-(3,5-dichlorophenyl) -5-ethenyl-5-methyl-2, 4-oxazoli- 
dinedione (vinclozolin) 
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kasugamycin 

0-ethyl-S , S-diphenylphosphorodithioate (edif enphos) 

Bactericides ; 
- tribasic copper sulfate 
5 streptomycin sulfate 

oxy tetracycline 

Acaricides : 

senecioic acid, ester with 2-sec-butyl-4,6-dinitro- 

phenol (binapacryl) 
10 6-methyl-l,3-dithioloC2, 3-B]quinonolin-2-one 

(oxythioquinox) 
2,2, 2-trichloro-l, l-bis(4-chlorophenyl)ethanol 

(dicofol) 

bis(pentachloro-2,4-cyclopentadien-l-yl) (dienochlor) 
15 tricyclohexyltin hydroxide (cyhexatin) 

hexakis(2-methyl-2-phenylpropyl)distannoxane (fenbutin 

oxide) 
Nematicides : 

2- Cdiethoxyphosphinylifflino]«l,3-dithietane ( fosthietan) 
20 S-me thy 1 - 1- ( dime thy Icarbamoyl ) -N- ( methy Icar bamoyloxy ) - 

thioformimidate (oxamyl) 
S-methyl-l-carbamoyl-N-Cmethylcarbanioyloxy) thioformi- 
midate 

N-isopropylphosphoramidic acid, 0-ethyl-O ' -C4-(methyl- 
25 thio)-m-tolyl]diester ( fenaraiphos) 
Insecticides ; 

3- hydroxy-N-methylcrotonamide(dimethylphosphate) ester 
(monocrotophos) 

methylcarbamic acid, ester with 2,3-dihydro-2,2-di- 
30 methyl-7-ben2ofuranol (carbofuran) 

0-C 2, 4, 5-trichloro-a-(chloromethyl) benzyl] phosphoric 

acid, 0* ,0' -dimethyl ester ( tetrachlorvinphos) 
2-mercaptosuccinic acid, diethyl ester, S-ester with 
thionophosphoric acid, dimethyl ester (malathion) 
35 phosphorothioic acid, G,0-dimethyl, 0-£-nitrophenyi 
ester (methyl parathion) 
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methylcarbamic acid, ester with a^naphthol (carbaryl) 
methyl N-C C(methylamino)carbonyl]oxy ]ethanimidothioate 
(methomyl) 

N'-(4-chloro-o«tolyl)-N,N-dimethylforraamidine 
5 (chlordimeform) 

0 ,0-diethyl-0•(2-isop^opyl-A-methyl-6-py^imidyl)phos- 
pho^othioate (diazinon) • 
octachlorocamphene (toxaphene) 

0-ethyl 0-£-nitrophenyl phenylphosphonothioate (EPN) 
10 cyano(3-phenoxyph8nyl) -methyl 4-chloro-a-(l-methyl- 
ethyDbenzeneacetata ( f envalerate) 
(3-phenoxyphenyl) methyl (»)"' Cis , trans -3-(2,2->dichloro* 
ethenyl)-2,2-dlmethylcyclopropanecarboxylate 
(permethrin) 

15 dimethyl N,N* -Cthiobis](N-methylimino)carbonyloxy] ]- 
bisCethanimidothioate] ( thiodicarb) 
phosphorothiolothionic acid, 0-ethyl-0-C4-(methylthio)- 

phenyl3-S-j2-propyl ester (sulprofos) 
a-cyano-3-phenoxybenzyl 3-(2, 2-dichlorovinyl)-2, 2- • 
20 dimethylcyclopropane carboxylate (cypermethrin) 
cyano( 3-phenoxyphenyl) methyl 4-(dif luoromethoxy )-a - 

(methylethyDbenzeneacetate ( "Payoff") 
0,0-diethyl-0-(3,5, 6-trichloro-2-py^idyl)phospho^o- 
thioate (chlorpyrifos) 
25 0,0-dimethyl-S-C(4-oxo-l,2,3-benzotriazin-3-(4H)-yl)- 
methyl ]phosphorodithioate (azinphos-methyl) 
5,6-dimethyl-2-dimethylamino-4-pyrimidinyl dimethyl 

carbamate ( "Pirimor " ) 
S-(N-f ormyl-N-methylcarbamoylmethyl) -0 ,0-dimethyl 
30 phosphorodithioate (formothion) 

S-2-(ethylthioethyl)-0 ,0-dimethyl phosphiorothioats 

(demeton-S-methyl) 
a-cyano-3-phenoxy benzyl cis-3-(2, 2-dibromovinyl)-2, 2- 
dimethylcyclopropane carboxylate (deltamethrin) ^ 
35 cyano(3-phenoxyphenyl)methyl ester of N-(2-chloro-4- 
trif luoromethylphenyDalanine ( "Mavrik") 
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This invention is further illustrated by the 
following examples. 

Example 68 

5 Compounds of this invention were dissolved in 

acetone in an amount equal to 6% of the .final volume 
and then suspended at a concentration of 100 ppm in 
purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). These suspen- 

10 sions were sprayed to the point of run-off on wheat 
seedlings. The following day, the plants were inocu- 
lated with a spore suspension of Puccinia recondita 
var. tritici, causal agent of wheat leaf rust, and 
incubated in a saturated humidity chamber at 20*^ for 

15 24 hours and then in a growth room for an additional 7 
days, when disease ratings were made. Percent disease 
control is shown in the following table. Treated 
plants had few or no rust pustules while the untreated 
plants had numerous rust pustules on each leaf.- 
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Table 1 



Comoound % Control Wheat Rust 



(Dimethyl) phenyKl, 2, 4-triazol-l- 
2^ ylmethyDsilane 90 

C 4-ar oraopheny 1 ) dimethyl ( lH-1 ,2,4- 

triazol-l-ylmethyl)silane 80 



( 1 , 1 « -Sipheny 1-4-y 1 ) dimethyl ( IH- 

1 , 2, 4-triazol-l-y ImethyDsilane 100 

( 4-Chloropheny 1 ) dime thy 1 ( lH-1 ,2,4- 

triazol-l-ylmethyl)silane 100 

Butyl(4-chlorophenyl)methyl(lH- 

l,2,4-triazol-l-ylmethyl)silane 80 

,c (3, 4-Oichlorophenyl ) dimethyl (IH- 

l,2,4-triazol-l-ylmethyl)silane 60 
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Table 1 (continued) 

Compound X Control Wheat Rust 

( 2, 4-Oichlorophenyl) dimethyl (IH- 
l,2,4-triazol-'l-ylraethyl)silane 90 

bis(4-Chloropher.yl) (methyl) (IH- 
1 , 2, 4-triazol-l-y Iraethyl) silane 90. 

0imethyl(4-fluorophenyl)(lH-l,2,4- 
triazol-l-ylmethyl) silane 100 

C4-(l,l-0imethylethyl)phenyl]di- 
methyl(lH-l,2,4-tria20l-l-yl- 
methyDsilane 80« 

Butyl ( 2 , 4-dichlorophenyl )methy 1 ( IH- 

1,2, 4-triazol-l-y Iraethyl) silane 100 

bis(2, 4-Oichlarophenyl) (methyl) (IH- 

1 , 2, 4-triazol-l-y Imethyl) silane 100 

(2,4-0ichlorophenyl)raethyl(phenyl)- 
(lH-l,2,4-tria20l-l-ylraethyl)silane 100 

( 4-Chloropheny 1 ) methyl (phenyl) ( IH- 
20 1, 2, 4-tria20l-l-y Imethyl) silane 100 

(4-Fluorophenyl) methyl (phenyl) (IH- 

1, 2, 4-tria20l-l-y Imethyl) silane 90 

Oodecyl(dimethyl) (lH-l,2,4-tria20l- 

l-ylmethyl)silane 100« 

25 [ 4.(4»chlorophenoxy) phenyl Idimethy 1- 

(lH-1, 2, 4-triazol-l-y IraethyDsilane 90 

(3,5-OichlorQphenyl)dimethyl(lH- 
1 , 2, 4-triazol-l-y Imethyl) silane 80 

(l,l'-8iphenyl-4-yl)butyl(methyl)- 
30 (lH-1, 2, 4-triazol-l-y IraethyDsilane 90 

bisd, 1 • -Sipheny 1-4-yl) (methyl) ( IH- 

1, 2, 4-tria20l-l-y Imethyl) silane 80 

( 1,1 '-Sipheny 1-4-yl )methyl (phenyl )- 

( lH-1, 2, A-triazol-l-y Imethyl) silane 100 

^5 (l,l'-8iphenyl-3-yl)dimethyl(lH-l,2,4- 

triazol-l-ylmethyDsilane 80 
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Table 1 (continued) 
Compound % Control Wheat Rust 



5 2-Chloropheny 1 ( methyl ) pheny 1 ( lH-1 ,2,4- 

triazol-l-ylmethyDsilane 80 

Cbis(2-Chloropheny 1) ]methy 1 ( lH-1 , 2 , 4- 

triazcl-l-ylmethyl)silane 100 

(l,l'-8iphenyl-4-yl)dimethyl(lH-l,2,4- 
10 triazol-l-ylraethyDsilane, 4-dodecyl- 

benzenesulfonic acid salt 100 

(l,l'-8iphenyl-4-yl)dimethyl(lH-l,2,4- 
. triazol-l-ylmethyl)silane, 1:1 com- 
plex with zinc (II) chloride 100 

(l,l'-Biphenyl-4-yl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
plex with manganous sulfate 90 

2-Chlorophenyl(4-chlorophenyl)methyl- 

(lH-l,2,4-triazol-l-ylmethyl)silane 100 

Cbi$(2-Fluorophenyl) ]methyl(lH- 
20 1, 2,4-tria2ol-l-ylmethyl) silane , 

1:1 complex with cuprous chloride 90 

Cbis(2-Fluorophenyl)]methyl(lH- 
l,2,4-triazol-l-ylmethyl)silane, 
2:1 complex with cupric chloride 100 

(l,l'-8iphenyl-4-yl)dimethyl(lH- 
2^ imidazol-l-ylmethyl)silane 100 

(4-Chlorophenyl) (IH-imidazol-L- 
ylmethyDdimethylsilane 50 



30 



Butyl(4-chlorophenyl) (IH-imidazol- 

l-ylmethyl)methylsilane 90 

(IH-Imidazol-l-ylmethyl)dimethyl- 

(4-phenoxyphenyl)silane 60 

Oimethyl(lH-imidazol-l-ylmethyl)- 

(4-methoxy pheny Dsilane 60 

( 2, 4-Oichlorophenyl) dimethyl (IH- 

imidazol-l-ylmethyl)silane 90 
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Table 1 (continued) 
Compound % Control Wheat Rust 

bis(4-Fluorophenyl) (lH-imidazol-1- 

ylmethyDniethylsilane 100 

^ Dimethyl(4-fluorophenyl) (IH-ifflida- 

2ol-l-ylmethyl)silane _ ... .80. . 

DimethyKlH-imidazol-l-ylmethyl)- - 

(4-trifluororoethylphenyl)silane 100" 

Buty 1( 2, 4-dichloropheny 1) ( IH-iraida- 
^° zol-l-ylmethyl)methylsilane 100 

bis( 2 ,4-Oichloropheny 1) ( IH-imidazol- 

l-ylmethyl)methylsilane 100 

2,4-Oichlorophenyl(lH-iraida20l-l- 

ylmethyl)raethyl(phenyl)silane ' 90 

. 4-Chlorophenyl(lH-imidazol-l-yl- 

methyl)methyl(phenyl)silane 100 

Oodecyl(dimethyl)(lH-imidazol-l- . 
ylmethyDsilane 80" 

C4-(4-Chlorophenoxy)phenyl]diinethyl- 

(IH-iraidazol-l-ylmethyDsilane 90 

8utyl(lH-iraidazol-l-ylmethyl)- 

methyKphenyDsilane 90 

(l,l'-8iphenyl-4-yl)butyl(lH-ifflida- 

zol-l-ylmethyDraethylsilane 100 

(l,l'-8iphenyl-4-yl) (IH-iraidazol- 

l-ylmethyDmethyKphenyl) silane 100 

(1,1 '-Biphenyl-3-yl) dime thyKlH- 

imidazQl-l-ylmethyDsilane 90 

( 4-aroinopheny 1 ) ( IH-iniidazol-l-y 1- 
(uethyDraethyKphenyDsilane 90 

( 1,1' -Biphenyl-4-yl) dimethyl ( IH- 
imidazol-l-ylmethyl)silane, 1:1 
complex with cuprous chloride 100 

(2-Chlorophenyl)(4-chlorophenyl)(lH- 
35 imidazol-l-ylmethyDmethylsilane 100 
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Table 1 (continued) 
Compound % Control Wheat Rust 

(2-Chlorophenyl) (dimethyl) (IH-imi- 

dazol-l-ylmethyDsilane 80 



A Compound applied at a concentration of 200 ppm. 



10 
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Example 69 

Compounds of this invention were dissolved in 
acetone in an amount equal to 6% of the final volume 
and then suspended at a concentration of 100 ppm in 
purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). These suspen- 
sions were sprayed to the point of run-off on cucumber 
seedlings. The following: day, the plants were inocu- 
lated with a spore suspension of the fungus Erysiphe 
c ichor acear urn ♦ causal agent of cucumber powdery mil- 
dew, and incubated in a growth room for 7 days. 
Disease ratings were then made* Percent disease con- 
trol is shown in the following table. Treated plants 
had little or no powdery mildew in contrast to un- 
treated plants which were covered with. powdery mil- 
dew. Phytotoxicity in the form of growth reduction or 
hormonal effects was observed on some of the plants in 
association with disease control. 



20 



Table 2 



Compound 



% Control Cucumber 
Powderv Mildew 



25 



30 



( Dimethyl )pheny 1(1, 2, 4-tria20l-l- 
ylmethyDsilane 

Ethyldimethyl(lH-l,2,4.tria20l-l- 
ylmethyDsilane 

autyldimethyl(lH-.l,2,A-tria2ol-l- 
ylmethyDsilane 

Dimethyl(4-methylphenyl)(lH-l,2,4- 
triazol-l-ylmethyDsilane 

( 4-8romopheny 1 ) dime thy 1 ( lH-1 ,2,4- 
triazol-l-ylmethyDsilane 



100 
100 
100 

iooqA 

lOOG 



35 
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Table 2 (continued) 



10 



Compoand 

(l,l'-Biphenyl-4-yl)dimethyl(lH- 
l,2,4-tria20l-l-ylmethyl)silane 

(4-Chlorophenyl)dimethyl(lH-l,2,4- 
triazol-l-ylraethyDsllane 

8utyl(4-chlorophenyl)methyl(lH- 
1,2, 4-tria20l-l-ylmethy 1 ) silane 

Dimethyl ( 1-naphthalenyl ) ( lH-1 ,2,4- 
triazol-l->ylmethyl)silane 

( 3 , 4-Oichloropheny 1 ) dimethy 1 ( IH- 
1,2, 4-tria20l-l-y Imethy 1) silane 



15 Dimethy 1( 4-phenoxyphenyl) ( lH-1 ,2,4- 
triazol-l-ylmethyl ) silane 

Dimethyl(4-methoxyphenyl) (lH-1,2,4- 
triazol-l-ylraethyl ) silane 



20 



( 2, 4-Dichlorophenyl) dimethy KIH- 
1, 2,4- triazol-l-y Imethy 1) silane 

bis(4-Chlorophenyl) (methyl) (IH- 
1, 2, 4-triazol-l-ylmethyl) silane 

( lH-1 , 2 , 4-Triazol-l-ylmethy 1 ) tri- 
phenylsilane 



25 Methy Idiphenyl ( lH-1 , 2 , 4-triazol-l- 
ylmethyl) silane 

(l,l'-8iphenyl-4-yl)dimethyl(4H- 
l,2,4-triazol-4-ylmethyl)silane 



30 



bis(4-Fluorophenyl) (methyl) (IH- 
1, 2, 4-triazQl-l-y Imethy 1) silane 

0imethyl(4-fluorophenyl) (lH-l,2,4-r 
triazol-l-y Imethy 1) silane 

0imethyl(4-methylthiophenyl)(lH- 
1,2, 4-triazol-l-ylmethyl) silane 



% Control Cucumber 
Powdery Mildew 

100 

100 

lOOG 

100 

100 

70 

100 

ioohS 

100 
100 
lOOG 

90 
lOOG 
lOOG 
100 
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Compound 

5 Oimethyl(lH-l,2,4-tria20l-l-yl- 

raethylXA-trifluorofflethylphenyl)- 
silane - . 

0imethyl(lH-l,2,4-triazol-l-yl- 
methyl)(3-trifluoromethylphenyl)- 
silane 

^° Dimethyl ( lH-1 , 2, 4-triazol-l-y 1- 

methyl ) ( 2-trif luoromethylphenyl ) - 

silane 

( 2-Methoicyphenyl ) dimethyl ( lH-1 ,2,4- 
triazol-l-y Irae thy 1) silane 

15 Butyl(2,4-dichlorophenyl)methyl(lH- 
1 , 2 , 4-tr iazol-l-y Irae thy U silane 

bis(2,4-0ichlorophenyl) (methyl) (IH- 
l,2,4-tria20l-l-ylmethyl)silane 

( 2, 4-Oichlorbphenyl ) methyl (phenyl) - 
2Q (lH-1 , 2, 4-tria20l-l-ylmethyl ) silane 

(4-Chlorophenyl)methyl(phenyl) (lH- 
l,2,4-t^ia2ol-l-ylmethyl)silane 

(4-Fluorophenyl) methyl (phenyl) (IH- 
1,2, 4-tr iazol-l-y Imethyl) silane 

25 autyl(methyl) phenyl (lH-1, 2, 4-triazol- 
1-ylraethyl) silane 

(2,3-0imethoxyphenyl)dimethyl.(lH- 
1, 2, 4-tria20l-l-ylmethyl) silane 

( 2 , 6-Oimethoxyphenyl) dimethyl ( IH- 
l,2,4-tria2ol-l-ylmethyl)silane 

Oodecyl(dimethyl) (lH-l,2,4-t^ia20l- 
l-ylmethyl)silane 

(2-Chlorophenyl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyl) silane 

35 C4-(4-Chlorophenoxy)phenyl]dimethyl- 
(lH-1, 2, 4-tria20l-l-ylmethyl) silane 



% Control Cucumber 
Powdery Mildew 



lOOG 

100 

100 
lOOG 
lOOG 
lOOG 
lOOG 
lOOG 
100 
100 
lOOG 
lOOG 
60C 

lOOG 
80 
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Table 2 (continued) 



% Control Cucumber 
Compound Powdery Mildew 

(l,l'-Biphenyl-4-yl)butyl(methyl)- 

(lH-l,2,4-triazol-l-ylmethyl)silane 100 

Butyl (4-fluorophenyl)raethyl(lH.l, 2,4- 

triazol-l-ylmethyl)silane 100 

bis(l,l'.Biphenyl-4-yl) (methyl) (IH- 

l,2,4-tria20l-l-ylmethyl)silane 100 

(1 , 1 • -8iphenyl-4-yl)methyl (phenyl) - 

(lH-l,2,4-tria20l-l-ylmethyl)silane 100 

( 1,1-Oime thy lethoxy) methyl (phenyl ) - 

(lH-l,2,4-tria20l-l-ylmethyl)silane 100 

Methyl(phenyl)(2-propoxy)(lH-l,2,4- 

triazol-l-ylmethyl)silane 100 

(l,l^-Biphenyl-2-yl)dimethyl(lH-l,2,4- 

triazol-l-ylmethyDsilane 90 

2-Chlorophenyl(methyl)phenyl(lH-l,2,4- 

triazol-l-ylfflethyl)silane 100 

4-8r omophenyK methyl) phenyl (lH-1, 2,4- 

triazol-l-ylmethyl)silane 100 

C bis( 2-Chloropheny 1) ]methyl( lH-1 ,2,4- 

triazol-l-ylmethyl)silane 100 

Cyclohexyl(dimethyl)(lH-l,2,4-triazol- 

1-ylmethyl) silane lOOG 

Cbis(4-aromophenyl)]methyl(lH-l,2,4- 

triazol-l-ylmethyl)silane 80G 

(1,1' -aiphenyl-4-y l)dimethyl(lH-l ,2,4- 
triazol-l-y Imethy 1 ) silane , 4-dodecy 1- 
benzenesulfonic acid salt ' 100 

(l,l'-aiphenyl-4-yl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
plex with cuprous chloride 100 

a,l'-aiphenyl-4-yl)dimethyl(lH.l,2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
plex with zinc (II) chloride 80 
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10 



% Control Cucumber 
Comoound Powdery Mildew 



(l,l'-8iphenyl-4.yl)diniethyl(lH-l,2,4- 
triazol-l-ylmethyDsilane, 1:1 com- 
plex with mangandus sulfate ' '90 

2-Chlorophenyl(4-chlorophenyl)methyl- 

(lH-.l,2,4-tria20l-l-ylfflethyl)silane 100 

Pheny IC bis ( 2-pr opoxy ) ] ( lH-1 ,2,4- 

triazol-l-ylmethyDsilane 100 

[bis(2-Fluorophenyl)]methyl(lH- 
l,2,4-tria2ol-l-ylmethyl)silane, 
1:1 complex with cuprous chloride 100 

15 Cbis(2.Fluorophenyl) ]methyl(lH- 

1, 2,4-tria20l-l-ylmethyl)silane , 

2:1 complex with cupric chloride 100 

Dimethyl (IH-imidazol-l-ylmethyD- 

phenylsilane 100 

EthyKlH-imidazol-l-ylmethyl)- 

dimethylsilane 100 

Butyl (IH-imidazol-l-ylmethyl)- 

dimethylsilane 100 



25 



(IH-Imidazol-l-ylmethyl)dimethyl- 

(4-fflethylphenyl)silane lOOC'^ 

(4-8romophenyl) (IH-lmldazol-l-yl- 

methyl) dimethylsilane 100 

(1,1 •-Biphenyl-4-yl) dime thy 1( IH- 

imidazol-l-y ImethyDsilane 100 

-5- (4-Chlorophenyl) (lH-imidazol-1- 

ylmethyDdimethylsilane 100 

Butyl(4-chlorophenyl) (IH-imidazol- 

l-ylmethyl)methylsilane lOOG 



35 



(IH-Imidazol-l-ylmethyl)dimethyl- 

(l-naphthalenyl)silane 100 
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% Control Cucumber 
eomoound Powdery Mildew 



( 3 , 4-Oi chloropheny 1 ) ( IH-imidazol- 

l-ylmethyl)dimethylsilane 100 

(IH-Imldazol^l-ylmethyDdimethyl- 

( 4-phenoxyphenyl) silane 100 

, OimethyKlH-imldazol-l-ylmethyl)- 

(4-inethoxyphenyl) silane 100 

(2,4-Oichlorophenyl)dimethyl(lH- 

imidazol-l-ylmethyl) silane IOOhB 



15 



bis(4-Chlorophenyl)(lH-imidazol-l- 

ylmethyDmethylsilane 100 

(IH-Imidazol-l-ylmethyl)triphenyl- 

silane 100 

Diphenyl(lH-lmidazol-l-ylfliethyl)- 

methylsilane 100 

bis(4-Fluorophenyl) (lH-imidazol-1- 

ylmethyDmethylsilane 100 

Dimethyl(4-f luorophenyl) (IH-imida- 

zol-l-y Ime thy 1) silane lOOG 



25 



DimethyKlH-imidazol-l-ylmethyl)- 

(4-methylthiophenyl) silane 100 

Dimethyl (iH-imidazol-l-ylmethyl)- 

( 4-tr if luoromethylphenyl) silane 100 

Oimethyl(lH-imidazol-l-ylmethyl)- 

(3-trifluoromethylphenyl) silane 80 

„ [4-(l,l-0imethylethyl)phenyl](lH- 

imidazol-l-ylmethyl) dime thy Isilane 80 

. (IH-Imidazol-l-ylmethyl)dimethyl- 

(2-trifluoromethylphenyl) silane lOOG 



35 



8utyl(2,4-dichlGrophenyl) (IH-imida- 

zol-l-ylmethyl)methy Isilane lOOG 
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% Control Cucumber 
compound Powdery Mildew 

5 

bis(2,4.0ichlorophenyl)(lH-imidazol- 

l-ylmethyl)methylsilane 100 

(2,4-0ichlorophenyl)(lH-imida2ol-l- 
ylmethyDmethylCphenyDsllane 100 

, (4-Chlorophenyl)(lH-imida2ol-l-yl- 

methyl)methyl(phenyl)silane 100 

(4-Fluorophenyl) (IH-imidazol-l-yl^ 
me thy Dmethyl (phenyl) silane 100 



15 



(IH-Imidazol-l-ylmethyl) (a-methoxy- 
phenyDdimethylsilane lOOG 

(2,3-Oimethoxyphenyl) (IH-imidazol- 

l-ylmethyl)dimethylsilane 1.00 

Dodecyl(dimethyl)(lH-imida2ol-l- 

ylmethyDsilane 55 

(2-Chlorophenyl) (IH-imidazol-l-y 1- 
'^^ methyDdimethylsilane 100 

[ 4- (4-Chlorophenoxy) phenyl ]dimethy 1- 

(IH-imidazol-l-ylmethyl) silane 100 



25 



ButyKlH-imidazol-l-ylmethyD- 

methyl (phenyl) silane 100 

(l,l'-8iphenyl-4-yl)butyl(lH.imida- 

zol-l-ylmethyl)methylsilane 100 

Butyl(4-f luorophenyDdH-imidazol- 
l-ylmethyDmethylsilane 100 

DibutyKlH-imidazol-l-ylmethyl)- 

methylsilane 100 

(l,l'-Biphenyl-4-yl)(lH-imida20l- 

l-ylmethyl)methyl (phenyl) silane 100 



35 



(1,1-Oimethylethoxy) (IH-imidazol-l- 
ylmethyDmethyKphenyDsilane 100 
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Compound 



% Control Cucumber 
Powdery Mildew 



10 



15 



20 



25 



(IH-Iraidazol-l-ylmethyDmethyl- 
( phenyl ) ( 2f-pr opoxy ) silane 

(lH-Imidazol-l-ylmethyl)Cbis(4- 
methoxyphenyl) ]raethylsilane 

(1,1' -8iphenyl-2-y DdimethyKlH- 
Iraidazol-l-ylmethyl) silane 

(2-Chlorophenyl) (IH-iraidazol-l-yl- 
methy 1 ) methyl ( phenyl ) silane 

(4-8romophenyl) (IH-imidazol-l-yl- 
methyDmethyKphenyDsilane 

Cbis(2-Chlorophenyl)](lH-imidazol- 
l-ylmethyDmethylsilane 

Cyclohexyl(dimethyl(lH-imidazol-l- 
ylmethyl) silane 

Cbis(4-aromophenyl) IdH-iraidazol-l- 
ylmethyl ) methylsilane 

(1,1' -Sipheny 1-A-y 1 ) dimethy 1( IH- 
imidazol-l-ylmethyl) silane, 1:1 
complex with cuprous chloride 

(2-Chlorophenyl) (4-chlorophenyl) (IH- 
imidazol-l-ylmethyl) methylsilane 

(2-Chlorophenyl) (dimethyl) (IH-irai- 
dazol>l-y Ime thy 1 ) silane 



90 

50 

50 
100 
100 
100 
lOOG 
100 

100 
100 
80 



30 



'^G = growth reduction;, and 
8h = hormonal effects. 
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Example 70 

Compounds of this invention were dissolved in 
acetone in an amount equal to 6% of the final volume 
and then suspended at a concentration of 100 ppm in 
5 purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). These suspen- 
sions were sprayed to the point of run-off on barley 
seedlings. The following day, the. plants were inocu- 
lated with a spore suspension of the fungus Erysiphe 

10 qraminis , causal agent of barley powdery mildew, and 
incubated in a growth room for 7 days. Disease 
ratings were then made. Percent disease control is 
shown in the following table. Treated plants had 
little or no powdery mildew in contrast to untreated 

15 plants which were covered with powdery mildew. 

Table 3 



20 



% Control Barley 
Compound Powdery Mildew 

Bu tyl( 4-chlorophenyl) methyl ( IH- 

l,2,4-tria20l-l-ylmethyl)silane 90 

(3, 4-Oichlorophenyl ) dimethyl (IH- 

1,2, 4- triazol-l-y Imethy 1 ) silane 100 

Dimethyl(4-methoxyphenyl) (lH-1,2,4- 
" triazol-l-ylmethyl) silane 100 

(2, 4-Oichlorophenyl) dimethyl ( IH- 
1, 2, 4-tria20l-l-ylmethyl) silane 100 



20 



bis(4-Chlorophenyl) (methyl) (IH- 

1, 2, 4-tria20l-l-ylmethyl) silane 100 

(lH-1, 2, 4-Tria20l-l-y Imethy Dtri- 
phenylsilane 100 

Methyldiphenyl(lH-l,2,4-tria20l-l- 

ylmethyl) silane 100 

33 Dimethyl(lH-l,2,4.triazol-l-yl- 

methyl) (2-tr if luorome thy Iphenyl)- 

silane 100 
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% Contfol Barley 
Compound Powdery Mildew 

Oodecyl(dimethyl)(lH-l,2,4-tria2ol- 

l-ylmethyl)silane 100*^ 

ButyKA-chlorophenyl) (IH-imidazol- 

l-ylroethyDmethylsilane ... 100 

(3,4-DichlQrophenyl) (IH-imidazol- 

l-ylmethyl)dimethylsilane 80 

OimethyKlH-imidazol-l-ylmethyl)- 

(4-raethoxyphenyl)silane 100 

(2,4-6ichlorophenyl)diraethyl(lH- 

ifflida20l-l-ylraethyl)silane 100 

15 bis(4-Chlorophenyl) (IH-imidazol-l- 

ylmethyDmethylsilane 100 

OiphenyKlH-imidazol-l-ylraethyl)- 

methylsilane 100 



10 



20 



Dime thy 1( IH-imidazol-l-y Imethyl) - 

(4-trifluorotnethylphenyl)silane 100 

Oodecyl ( dimethyl ) (lH-imidazol-1- 

ylmethyDsilane 100« 

A Compound applied at a concentration of 200 ppm. 



25 



30 
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Example 71 

Compounds of this invention were dissolved in 
acetone in an amount equal to 6% of the final volume 
and then suspended at a concentration of 100 ppm in 
5 purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). These suspen- 
sions were sprayed to the point of run-off on apple 
seedlings. The following day, the plants _were inocu- 
lated with a spore suspension of the fungus Venturia 

10 inaequalis , causal agent of apple scab, and incubated 
in a saturated humidity chamber at 20° for 24 hours 
and then in a growth room for an additional 10-12 
days. Disease ratings were then made and recorded as 
shown in the following table. Treated plants had 

15 fewer apple scab lesions when compared to untreated 
plants which were covered with scab lesions. Phyto- 
toxicity expressed as growth reduction was observed 
on some of the plants in association with disease 
control. 



20 



30 



Table 4 



Compound % Control Apple Scab 



0iinethyl(4-methYlphenyl)(lH-l,2,4- 
^5 triazol-l-ylmethyl)silane 500^ 

(4-aromophenyl)dim8thyl(lH-l,2,4- 

triazol-l-ylmethyDsilane 90G 



(1,1' -Sipheny 1-4-y 1 ) dimethyl ( IH- 

l,2,4-tria20l-l-ylmethyl)stlane 100 

( 4-Chlor opheny 1 ) dime thy 1 ( lH-1 ,2,4- 

triazol-l-ylmethyDsilane 100 

Suty l(4-chlor opheny 1) methyl ( IH- 

l,2,4-tria20l-l-ylmethyl)silane lOOG 

Oimethyl(l.naphthalenyl)(lH-l,2,4-. 

triazol-l-ylmethyDsilane 50 
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Compound •. % Control Apple Scab 

(3,4-Oichlorophenyl)diraethyl(lH- 

l,2,4-triazol-l-ylraethyl)silane 80 

OiraethyK 4-phenQxyphenyl) ( lH-1, 2i 4- 

triazol-l-ylmethyl)silane 100 

0imethyl(4-fflethoxyphenyl) (lH-1,2,4- 

triazol-l-ylmethyDsIlane 100 

(2,4-0ichlorophenyl)diinethyl(lH- 

1 , 2, 4-triazol-l-y Imethyl) silane 100 

■ bis( 4-Chlorophenyl) (methyl) (IH- 

1,2, 4-triazol-l-ylmethyl)silane 100 

, _ Methyldiphenyl(lH-l,2,4-trlazol-l- 

ylmethyl) silane 100 

(l,l'-8iphenyl-4-yl)dimethyl(4H- 

1, 2, 4-triazol-4-y Imethyl) silane 80 



10 



20 



bis(4-Fluorophenyl) (methyl) (IH- 

1, 2, 4-tria2ol-l-y Imethyl) silane 100 

Oiraethy 1( 4-f luorophenyl) ( lH-1 , 2 , 4- 

triazol-l-y Imethyl) silane 800° 

6imethyl(4-methylthiophenyl) (IH- 

1,2, 4-triazol-l-y Imethyl ) silane 60 

0imethyl(lH-l,2,4-triazol-l-ylmethyl)- 

(2-trifluorofflethylphenyl)silane 65G«>'- 

( 2-Methoxy p heny 1 ) dime thy 1 ( lH-1 , 2 , 4- 

triazol-l-ylmethyl)silane 80 



30 



Butyl(2,4-dichlorophenyl)methyl(lH- 

1,2, 4-triazol-l-y Imethyl) silane lOOG 

bis( 2, 4-Oichlorophenyl) (methyl) (IH- 

1 , 2, 4-triazol-l-ylmethyl)silan8 100 

( 2, 4-Oichlorophenyl) methyl (phenyl )- 

(lH-l,2,4-triazol-l-ylfflethyl)silane lOOG 

(4-Chlorophenyl)methyl(phenyl) (IH- 

1,2, 4-triazol-l-y IraethyDsilane 100 



10 



20 



30 
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Table 4 (continued) 

Compound X Control Apple Scab 

(4-Fluorophenyl)raethyl(phenyl) (IH- 

l,2,4-triazol-l-ylinethyl)silane 100 

Butyl(njethyl)phenyl(lH-r,2,4-tria20l- 

l-ylmethyl)sllane 80 

OQdecyl(difflethyi)(lH-l,2,4-tria20l- 

l-ylmethyl)sllane 408i-»" 

(2-Chlorophenyl)dimethyl(lH-l,2,4- 
ttiazol-l-ylmethyl)silane 100 

[ 4-(4-ChlorophenQxy) phenyl ]dinie thy 1- 

(lH-l,2,4-tria20l-l-yl(nethyl)silane 100 



(1,1' -Sipheny 1-4-y 1 ) buty 1( me thy 1) - 
15 (iH-l,2,4-tria20l-l-ylniethyl)silane 



2-Chlorophenyl(inethyl)phenyl(lH-l,2,4- 
25 tiiazol-l-ylmethyDsilane 



80 



Butyl(4-fluorophenyl)methyl(lH-l,2,4- 

triazol-l-ylinethyDsilane 100 

(1, 1' -Sipheny l-4-yl)raethyl (phenyl) - 

(lH-l,2,4-triazol-l-yl(nethyl)silane 100 

(l,l»-8iphenyl-2-yl)diinethyl(lH-l,2,4- 
triazol-l-ylmethyl)silane 60 

(l,l'-8iphenyl-3-yl)dimethyl(lH-l,2,4- 

triazol-l-ylmethyDsilane 50 



90 



4-8romophenyl(methyl)phenyl(lH-l,2, 4- 

triazol-l-y ImethyDsilane 100 

Cbis(2-Chlorophenyl)]methyl(lH-l,2,4- 

triazol-l-y ImethyDsilane 40 

Cbis(4-8romophenyl)]inethyl(lH-l,2,4- 

triazol-l-y ImethyDsilane 80 

(1, l'-8ipheny 1-4-yl) dimethyl (lH-1, 2, 4- 
triazol-l-y ImethyDsilane, 4-dodecyl- 
benzenesulfonic acid salt 100 



35 
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Compound % Control Apple Scab 

5 ( 1 , 1 » -Bipheny 1-4-y 1 ) dime thy 1 ( lH-1 ,2,4- 
triazol-l-ylmethyl)silane, 1:1 cora- 
plex_with cuprous chloride 100 

(l,l»-8iphenyl-4-yl)dimethyl(lH-l,2,4. 
triazol-l-ylmethyl)silane, 1:1 com- 
plex with zinc (II) chloride 100 

10 ( 1 , 1 » -Bipheny 1-4-y 1 ) dime thy 1 C IH^l ,2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
plex with manganous sulfate 100 

2-Chlorophenyl(4-chlorophenyl)methyl- 

(lH-l,2,4-triazol-l-ylmethyl)silane 90 

, e 2-Chlorophenyl(dimethyl)(lH-l,2,4- 

triazol-l-ylmethyDsilane 60 

(1,1' -Bipheny 1-4-y 1 ) dimethyl ( IH- 

imidazol-l-ylmethyl)silane 80 



20 



8utyl(4-chlorophenyl) (IH-imidazol- 
l-ylmethyiymethylsilane 90 

(IH-Imidazol-l-ylmethyl) dimethyl- 

(l-naphthalenyl)silane 40 

( 3 , 4-Oichlorophenyl ) ( IH-imidazol- 

l-ylmethyl)dimethylsilane 80 

25 ( IH-Imidazol-l-ylme thy 1) dime thy 1- 

(4-phenoxyphenyl)silane 100 

(2,4-Dichlorophenyl)dimethyl(lH- 

imidazol-l-ylmethyl)silane 100 



30 



Oiphenyl(lH-imidazol-l-ylmethyl)- 

methylsilane 50 

bis(4-Fluorophenyl) (lH-imidazol-l- 
ylmethyl)methylsilane 100 

Dimethyl(lH-imidazol-l-ylmethyl)- 

(4-trifluoromethylphenyl)silane 60^ 

C4-(l, 1-Oimethylethyl) phenyl ](1H- 

imidazol-l-ylmethyl)dimethylsilane 50 
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Table 4 (continued) 



Compound % Control Apple Scab 



autyl(2,4-dichlorophenyl) (IH-imida- 
zol-l-ylmethyDmethylsilane 1008 

bis(2,4-Oichlorophenyl) (IH-imidazol- 
l-ylmethyDmethylsilane 40 

(2,4-Dichlorophenyl) (IH-imidazol-l- 
10 ylraethyl)methyl(phenyl)silane 80 

(4-Chlorophenyl) (IH-ifflidazol-l-yl- 
methyDmethyKphenyDsilane 100 



15 



(4-Fluorophenyl) ( IH-imidazol-l-yl- 
methyDmethyKphenyDsilane 100 

(IH-Iraidazol-l-ylmethyl) (a-methoxy- 
phenyDdimethylsilane 60 

(2-Chlorophenyl)(lH-imidazol-l-yl- 

methy 1) dirnethy Isilane 90 

8utyl(lH-imidazol-l-ylmethyl)- 
20 methyKphenyDsilane 30 

( 1,1' -8iphenyl-4-yl) butyl ( IH-imida- 

zol-l-y Ime thy Dmethy Isilane 100 



25 



Butyl(4-fluorophenyl)(lH-imidazol- 

1-y Ime thy 1) me thy Isilane 80 

Oibutyl(lH-imidazol-l-ylmethyl)- 

methylsilane 30 

bis(l,l'-8iphenyl-4-yl) (IH-imi- 

dazol-l-ylmethyl) methylsilane SO 

(lH-Imidazol-l-ylmethyl)[bis(4. 
30 methoxyphenyl) ]methy Isilane , 50 

(1,1* -8iphenyl-2-y 1 ) dimethyl ( IH- 

imidazol-l-ylmethyl)silane 90 



35 



(1,1' -Sipheny 1-3-y 1 ) dirnethy 1 ( IH- 

imidazol-l-y ImethyDsilane 90 

(2-Chlorophenyl) (IH-imidazol-l-yl- 

methyDmethyK phenyl )silane 100 
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Table 4 (continued) 
Compound % Control Apple Scab 



5 (4-8roraophenyl) (IH-iraidazol-l-yl- 

njethyl)methyl(phenyl)silane 30 

[bis ( 2-Chloropheny 1 ) 3 ( IH-imidazol- 

l-ylmethyDraethylsilane 60 

Oimethy 1( IH-imidazol-l-ylmethyl) - 
10 (4-methylsuifonylphenyl)silane - 80 

Cyclohexy 1 ( dimethyl ( IH-imidazol-l- 

ylmethyDsilane lOOB 

Cbis(4-8romopheny 1) ] (lH-imidazol-1- 

ylraethyDmethylsilane 50 

^5 (l,l'-8iphenyl-A-yl)dimethyl(lH- 
imidazol-l-ylmethyl)silane, 1:1 
complex with cuprous chloride 100 

(2-Chlorophenyl) (4-chlorophenyl) (IH- 

imidazol-l-ylmethyl)methylsilane 80 

20 (IH-Imidazol-l-ylmethyl)phenyl- 

Cbis(2-propoxy)]silane 70 

(2-Chlorophenyl) (dimethyl) ( IH-imi- 

dazol-l-ylmethyl)silane 60 

Aq - growth reduction. 
25 Be s chlorosis. 

^compound applied at a concentration of 400 ppm. 
Ob = burn. 



30 



35 
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Example 72 

Compounds of this invention were dissolved in 
acetone in an amount equal to 6% of the final volume 
and then suspended at a concentration of 100 ppm in 
5 purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). These suspen- 
sions were sprayed to the point of run-off on corn 
seedlings. The following- day , the plants, were inocu- 
lated with a spore suspension of Helmlnthosporium 

10 maydis , causal agent of southern corn leaf blight, 
and incubated in a saturated humidity chamber at 20^ 
for 24 hours and then in a growth room for an addi- 
tional 7 days, when disease ratings were made. 
Percent disease control is shown in the following 

15 table* Treated plants had few or no lesions while 
the untreated plants had numerous lesions on each 
leaf. Phytotoxicity expressed as growth reduction 
was observed on some of the plants in association 
with disease pontrol. 

20 

Table 5 

% Control of Southern 
Compound Corn Leaf Blight 

25 (4-aromophenyl)dimethyl(lH-l,2,4- 

triazol-l-ylmethyl)silane 90 

(1, l»-aiphenyl-4-y 1) dime thy KIH- 

l,2,4-tria2ol-l-ylmethyl)silane 90 

(3, 4-Oichlorophenyl ) dimethyl (IH- 

1,2, 4-tr iazol-l-y Imethyl >silane 90 

DimethyKA-methoxyphenyl) (lH-l,2,4- 
triazol-l-ylmethyl)silane 90 

(2,4.0ichlorophenyl)dimethyl(lH-. 

1, 2,4-triazol-l-ylmethyl)silane 90 

35 bis(4-Chlorophenyl) (methyl) (IH- 

l,2,4-triazol-l-ylmethyl)silane 80 
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Table 5 (continued) 



% Control of Southern 
Compound Corn Leaf Blight 



Methyldiphenyl(lH-l,2,4-triazol.l- 

ylmethyl) sllane 80 

(l,l'-Biphenyl-4-yl)dimethyl(4H- 

1, 2, A-triazol-A-ylmethyl) sllane 100 

, ^ bis(4-Fluorophenyl) (methyl) (IH- 

1,2, A-triazol-l-y Imethyl ) sllane 100 

Dimethyl (4-fluorophenyl) ( lH-1 ,2, 4- 

triazol-l-ylmethyDsilane 90 



15 



20 



0imethyl(4-methylthiophenyl)(lH-. 

l,2,4-tria2ol-l-ylmethyl)silane 80 

0iraethyl(lH-l,2,4.tria2ol-l-yl- 
methyl) (4-trif luoromethylphenyD- 
silane 30 

[4- (1, 1-Oimethylethyl) phenyl ]di- 
methyl(lH.l,2,4.triazol-l-yl- 
methyDsilane 60 

( 2-Methoxyphenyl) dimethyl (lH-1 , 2, 4- 

triazol-l-ylmethyl) sllane 70 

Butyl(2,4-dichlorophenyl)methyl(lH- 

1,2, 4-triazol-l-y Ime thy 1 ) silane 100 

25 bis(2, 4-Oichlorophenyl) (methyl) ( IH- 

1,2, 4- triazol-l-ylme thy 1) silane 80 

(4-Chlorophenyl)methyl(phenyl) (lH- 
l,2,4-tria20l-l-ylmethyl)silane 90 



30- 



(4-Fluorophenyl)methyl(phenyl) (lH- 
l,2,4--triazol-l-ylmethyl)silane 90 

(2-Chlorophenyl)dimethyl(lH-l,2,4- 

triazol-l-ylmethyl) silane 100 

[ 4- (4-Chlorophenoxy) phenyl ]diraethy 1- 

(lH-1, 2, 4-triazol-l-ylmethyl) silane 50 

35 (3, 5-0ichlorophenyl)dimethyl(lH- 

1, 2, 4-triazol-l-ylme thy 1) silane 40 



Table 5 (continued) 
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% Control of Southern 
Compound Corn Leaf Blight 



(l,l'-8iphenyl-A-yl)butyl(methyl)-. 

(lH-l,2,4-tria20l-l-ylmethyl)silane 50 

(.1 , 1 • -Siphenyl-A-yDmethyl (phenyl) - 

( lH-1 , 2 , 4-tria20l-l-ylnjethyl ) siiane 90 

Cbis(4-Methoxyphenyl)]fnethyl(lH-.l,2,4- 

triazol-l-ylmethyl) siiane 90 

(l,l'-8iphenyl-2-yl)diinethyl(lH-l,2,4- 

triazol-l-ylmethyl) siiane 90 



15 



20 



(1,1' -Bipheny 1-3-y DdimethyKlH-l ,2,4- 

triazol-l-ylmethyl) siiane 100 

2-Chlorophenyl (methyl) phenyl (lH-1, 2, 4- 

triazol-l-ylmethyl) siiane 100 

4-Bromophenyl (methyl) phenyl ( lH-1 ,2,4- 

triazol^l-ylmethyl) siiane 30 

Cbis(2-Chlorophenyl)]methyl(lH-l,2,4- 

triazol-l-ylmethyl) siiane 60 

Cy clohexyl (dimethyl )(1H-1, 2, 4-tria20l- 

1-y Imethyl ) siiane 50 

(l,l*-Biphenyl-4-yl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyDsilane, 4-dodecyl- 
25 benzenesulfonic acid salt 100 

(1,1' -8iphenyl-4-yl)cfimethyl( lH-1 ,2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
plex with cuprous chloride 100 



30 



(l,l>-Biphenyl-4-yl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
plex with zinc (II) chloride 90 

(l,l'-aiphenyl-4-yl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
plex with manganous sulfate 100 

2-Chlorophenyl(4-chlorophenyl)methyl- 
3 5 (lH-1, 2, 4-triazol-l-ylmethyl) siiane 60 
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% Control of Southern 
Compound Corn Leaf Blight 



(l,l'-8iphenyl-4-yl)diraethyl(lH- 

Imidazol-l-ylmethyDsilane 90 

Butyl(4-chlorophenyl) (IH-iraidazol- 

• l-ylmethyl)methylsilane 50 

(3,4-Oichlorophenyl) (IH-imidazol- 

l-ylinethyDdimethylsilane 70 

(2,4-Dichlorophenyl)dlniethyl(lH-. 
Imidazol-l-ylmethyDsilane 70 



15 



bis(4-Chlorophenyl){lH-imidazol-l- 

ylfflethyDmethylsllane 60 

(IH-Ifflidazol-l-ylraethyl)triphenyl- 

silane 50 

Oiphenyl(lH-imidazol-l-ylmethyl)- 

methylsilane 60 

^- bis<4-Fluorophenyl)(lH-imidazol-l- 

ylmethyDmethylsilane SO 

■ C 4-( 1 , 1-Oimethy lethy 1 ) pheny 1 ] ( IH- 

imidazol-l-ylmethyDdimethylsilane 70 



25 



(IH-Iraidazol-l-ylraethyl)diroethyl- 

(2-ttifluoroffl8thylphenyl) silane 90 

8utyl(2,4-dichlorophenyl)(lH-imida- 

zol-l-ylmethyDmethylsilane 80 

bis(2,4-Dichlorophenyl) (IH-iraidazol- 

l-ylmethyl)methylsilane 80 

( 4-Fluor ophenyl) ( IH-imidazol-l-y 1- 

methyl)methyl(phenyl)silane 80 

(2, 6-Oimethoxyphenyl) (dimethyl) (IH- 
imidazol-l-y Imethyl) silane 50 



35 



Oibutyl(lH-iraidazol-l-ylmethyl)- 

raethylsilane 90 
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10 



% Control of Southern 
Compound Corn Leaf Blight 

(1,1' -8iphenyl-A-yl) ( IH-imidazol- 

1-ylmethyl) methyl (phenyl.) silane 80 

(1,1' -Biphenyl-3-yl)dimethyl(lH- 

imidazol-l-ylmethyl)silane 90 

Cbis(2-Chlorophenyl)](lH-imidazol- 

l-ylmethyl)methylsilane 90 

Cyclohexyl(diraethyl(lH-imldazol-l- 

ylraethyDsilane 50 



15 



20 



25 



30 



35 
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Example 73 

Compounds of this invention were dissolved in 
acetone in an amount equal to 6% of the final volume 
and then suspended at a concentration of 100 ppm in 
5 purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). These suspen- 
sions were sprayed to the point of run-off on peanut 
seedlings- The following day, the plants were inocu- 
lated with a spore suspension of Cercospora arachi- 

10 dicola, causal agent of peanut early leafspot, and 
incubated in a saturated humidity chamber at 27"^ for 
24 hours and then in a growth room for an additional 
14 days, when disease ratings were made. The results 
are shown in the following table. Treated plants had 

15 few or no leafspots while the untreated plants had 
numerous leafspots. Phytotoxicity expressed as burn 
was observed in association with disease control for 
some treated plants* 

20 Table 6 



Compound 



% Control Peanut 
Early Leafspot 



25 



bis(4-Chlorophenyl) (methyl) (IH 



1 , 2,4-triazol-l-ylmethyl) silane 



100 



Methyldiphenyl(lH-l,2,4-triazol-l- 
ylmethyDsilane 



100 



(1,1* -8iphenyl-4-y l)dimethyl(lH- 
l,2,4-triazol-l-ylmethyl)silane 



100 



30 



( 4-Chlor opheny 1) d ime thy 1 ( lH-1 , 2 , 4- 
triazol-l-ylmethyDsilane 



90 



Diraethyl(l-naphthalenyl)(lH-l,2,4- 
triazol-l-ylmethyDsilane 



90 



35 



(2, 4-0ichlorophenyl)dimethyl(lH- 
l,2,4-triazol-l-ylmethyl)silane 



100 
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% Control Peanut 
Compound Early Leafspot 



bis(4-Fluorophenyl) (methyl) ( IH- 

l,2,4-triazol-l-ylmethyl)silane 100 

0imethyl(4-fluorQphenyl)(lH-l,2,4- 

triazol-l-ylmethyDsilane 50 

in C*-(l,l-Oimethylethyl)phenyl]di- 
methyl(lH-l,2,4-triazol-l-yl- 
methyl)sllane 35 

0imethyl(lH-l,2,4-triazol-l-yl- 
methyl) (2-trifluoromethylphenyl)- 
silane 25^ 

15 8utyl(2,4-dishlorophenyl)methyl(lH- 

l,2,4-triazol-l-ylmethyl)silane 100 

bis(2,4-0ichlorophenyl) (methyl) (IH- 

l,2,4-trlazal-l-ylmethyl)sllane 100 



20 



( 2, 4-Olchlorophenyl) methyl (phenyl) - 

(lH-l,2,4-triazol-l-ylmethyl)silane 100 

( 4-Chlorophenyl ) methyl (phenyl) ( IH- 

1 , 2, 4-triazol-l-y Imethy 1 ) silane 100 

(4-Fluorophenyl) methyl (phenyl) (IH- 

1,2, 4-triazol-l-y Imethy 1) silane 100 

25 (2-Chlorophenyl)dimethyl(iH-l,2,4- 

triazol-l-ylmethyl)silane 30 

(l,l'-8iphenyl-4-yl)butyl(methyl)- 

(lH-1, 2, 4-triazol-l-y Imethyl) silane 100 



30 



bis( l,l'-8iphenyl-4-yl) (methyl) ( IH- 

1,2, 4-triazol-l-y Imethyl) silane 80 

(1,1 •-8iphenyl-4-yl )methyl (phenyl) - 

(lH-1, 2, 4-triazol-l-y Imethyl) silane 100 

Cbis(4-Methoxyphenyl)]methyl(lH-l,2,4- 

triazol-l-ylmethyl)silane 30 

35 ( 1,1' -8iphenyl-2-yl) dimethyl (lH-1, 2,4- 

triazol-l-y ImethyDsilane 100 
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% Control Peanut 
Compound Early Leaf spot 



(l,l'-8iphenyl-3-yl)dimethyl(lH-l,2,4- 

triazol-l-ylinethyl)silane 90 

2-Chlor ophenyK methyl) phenyl (lH-1, 2,4- 

triazol-l-ylmethyDsilane ' 100 

IQ 4-ar omophenyl (methyl) phenyl (lH-1, 2, 4- 

triazol-l-ylme thy 1 ) silane 100 

Cbis(2-Chlorophenyl)]methyl(lH-l,2,4- 

triazol-l-ylmethyl) silane 100 



15 



Cbis(4-8romophenyl)]raethyl(lH-l,2,4- 

triazol-l-ylme thy 1) silane 100 

(1,1' -Biphenyl-4-y l)dimethyl(lH-l, 2-, 4- 
triazol-l-ylme thy 1) silane , 4-dodecyl- 
benzenesulfonic acid salt 100 

(1,1' -Bipheny 1-4-y 1 ) dime thy 1 ( lH-1 , 2 , 4- 
triazol-l-y ImethyDsilane, 1:1 com- 
plex with cuprous chloride 100 

(l,l'-Biphenyl-4-yl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyl) silane, 1:1 com- 
plex with zinc (II) chloride 100 

( 1,1' -8iphenyl-4-yl) dimethyl (lH-1, 2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
25 plex with manganous sulfate 100 

2-Chlorophenyl(4-chlorophenyl)methyl- 

(lH-1, 2, 4-triazol-l-ylmethyl) silane 90 



20 



30 



35 



C bis ( 2-Fluoropheny 1 ) ]methyl( IH- 
1,2, 4-triazol-l-ylmethyl) silane, 
1:1 complex with cuprous chloride 100 

Cbis(2-Fluorophenyl)]methyl(lH- 
1, 2, 4-tr.iazQl-l-ylme thy 1) silane, 
2:1 complex with cupric chloride 100 

(l,l'-Biphenyl-4-yl)dimethyl(lH- 

imidazol-l-ylmethyl) silane 100 
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% Control Peanut 
Compound Early Leaf spot 

5 

(2, A-Dichlorophenyl) dimethyl (IH^ 

imidazol-l-ylmethyl)silane 100 

DiphenyKlH-imidazol-l-ylmethyl)- 

methylsilane 50 

, bls(4-Fluorophenyl)(lH.imidazol-l- 

ylmethyDmethylsilane lOO 

Dimethyl (4-fluorophenyl) (IH-imida- 

20l*l-ylmethyl)silane 608^ 



15 



OimethyKlH-imidazol-l-ylmethyl)-. 

(4-trifluoromethylphenyl)si.lane 36^ 

Dimethyl ( IH-imidazol-l-ylmethyl) - 

(3-trifluoromethylphenyl)silane 50 

Butyi(2,4-dichlorophenyl) (IH-imida- 

zol-l-ylmethyl)methylsilane . 100 

bis(2,4-0ichlorophenyl) (IH-imidazol- 

l-ylmethyDmethylsilane " 90 

( 2, 4-Oichlarophenyi) ( lH-imidazol-1- 

y Imethyl) me thy 1( phenyl )silane 100 



25 



(4-Chlorophenyl) (IH-imidazol-l-yl- 

methyl) methyl ( phenyl) silane 100 

(4-Fluorophenyl) (IH-imidazol-l-yl- 

methyl) methyl (phenyl) silane 100 

(2-Chlorophenyl)(lH-imidazol-l-yl- 

methyl) dimethylsilane 80 

.(l,l'-aiphenyl^4-yl)butyl(lH-imida- 

20l-l-ylmethyl)methylsilane 90 

bis(l,l'-Biphenyl-4-yl)(lH-imi- 

dazol-l-ylmethyDmethylsilane 60 

(1,1' -Sipheny 1-4-yl) (IH-imida- 
zol-l-ylmethyl)methyl(phenyl)- 
35 silane 80 



30 



/ 

/ 
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15 



20 
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Table 6 (continued) 



% Control Pt 
Compound Early Leafs 



(1 , 1 ' -Biphenyl-2-yl)dimethyl(lH- 

iraidazol-l-ylmethyDsilane 30 

(l,l'-8iphenyl-3-yl)dimethyl(lH- 

imidazol-l-ylmethyDsilane ao 



(2-Chlorophenyl) (IH-iroldazol-i-yl- 
rnethyDmethyKphenyDsilane 



100 



(4-Broniophenyl)(lH-imidazol-!'l-yl- 
methyDfflethyl (phenyl) silane 90 

Cbis(.2-Chlorophenyl)](lH-imidazol- 

l-ylmethyDraethylsilane 100 

Cbis( 4-8romopheny 1 ) ] ( lH-imidazol-1- 

ylmethyDmethylsliane 50 

(1 , 1 • -aiphenyl-4-y DdimethyKlH- 
imidazol-l-ylmethyl)silane, 1:1 
complex with cuprous chloride 100 

(2-Chlorophenyl)(4-chlorophenyl) (IH- 

imidazol-l-ylmethyl)raethylsilane 80 

= Phytotoxic burn. 
°Compound applied at a concentration of 400 ppro. 



25 
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Example 74 

Compounds of this invention were dissolved in 
acetone in an amount equal to 6% of the final volume* 
and then suspended at a concentration of 80 ppm in 
5 purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). This suspension 
was sprayed to the point of run-off on bean seed- 
lings. The following day, the. plants were inoculated 
with a spore suspension of the fungus Uromyces phase - 

10 oil , causal agent of bean rust, and incubated in a 
saturated humidity chamber at 20^ for 24 hours and 
then in a greenhouse for 7 days- Disease ratings were 
then made. Percent disease control is shown in the 
following table. Treated plants had few or no rust 

15 pustules in contrast to untreated plants which were 
covered with rust pustules. Phytotoxicity in the form 
of growth reduction was observed in association with 
disease control for some treated plants. 

20 Table 7 



Compound 



% Control 
Bean Rust 



(1,1 '•aiphenyl•.4-yl)dimethyl(lH• 
l,2,4-tria20l-l-ylmethyl)silane 



100 



25 



( 2, 4-Oichloropheny 1) dimethyl (IH- 
l,2,4-tria20l-l-ylmethyl)silane 



30GA 



bis(4-Chlorophenyl) (methyl) (IH- 



l,2,4-tria2ol-l-ylmethyl)silane 



lOOG 



30 



(4-Chlorophenyl)methyl( phenyl) (IH- 
l,2,4-tria2ol-l-ylmethyl)silane 



983 



(4-Fluorophenyl)methyl( phenyl) (IH- 
l,2,4-tria20l-l-ylmethyl)silane 



lOOB 



bis(4-Fluorophenyl) (methyl) (IH- 



988 



l,2,4-triazol-l-ylmethyl)silane 



35 



(1,1' -Biphenyl-4-yl) dimethyl ( IH- 
imidazol-l-ylraethyDsilane 



100 
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Table 7 (continued) 

% Control 

Comoound Bean Rust 

(2,4-0ichlotophenyl).diinethyl(lH- 

lfflldazol-l-ylmethyl)silane 83 



'^G = growth reduction. 

^compound applied at a concentration of 16 ppm. 



10 



15 



20 



25 



30 



35 
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Example 75 

Compounds of this invention were dissolved in 
acetone in an amount equal to 5% of the final volume 
and then suspended at. a concentration of 100 ppm in 
5 purified water containing 700 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters)- Canned peach 
halves were dipped in this suspension for three 
minutes and then placed to air dry in sterile con- 
tainers. Upon drying, the peach halves were inocu- 

10 lated with two pieces of Monilinia fructicola my- 
celium, causal agent of stone fruit brown rot, and 
incubated in the sterile containers for five days. 
At that tirne the radii of the colonies' growth were 
measured on each peach. Colonies on treated peaches 

15 did not grow or grew only a few milliliters in dia- 
meter while those growing on untreated peaches 
covered the entire surface of the peach. Percent 
disease contol (percent growth inhibition of colonies 
on treated peaches as compared to that of colonies on 

20 untreated (Deaches) is expressed in the table below.. 



% Control 
Brown Rot 

89 
95 
100 
98 
97 



25 



30 



Table 8 



Compound 



(Oimethy 1) phenyl (1,2, 4-triazol-l- 
ylmethyDsilane 

(Butyl)dimethyl(lH-l,2,4-tria20l-l- 
ylraethyDsilane 

(l,l'-8iphenyl-A-yl)dimethyl(lH- 
l,2,4-tria20l-l-ylmethyl)silane 

8u tyl( A-chlorophenyl) methyl ( IH- 
l,2,4-triazol-l-ylmethyl)silane 

Dimethyl(4-methoxyphenyl)(lH-l,2,4. 
triazol-l-ylmethyDsilane 
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% Control 

eorapoand Brown Rot 



(2,4-0ichlorophenyl)diraethyl(lH- 

1,2, 4- triazol-l-ylme thy 1 ) silane 100 

bis(4-Chlorophenyl) (methyl) (IH- 

1 , 2, 4-trlazol-l-ylniethyl ) silane 95 

, - (1,1' -aiphenyl-4-y 1 ) dimethy 1 ( 4H- 

1,2, 4- triazol-4-y line thy 1) silane 96 

bis(4-Fluorophenyl) (methyl) (IH- 

1,2, 4- triazol-l-ylme thy 1 ) silane 100 



15 



8u tyl( 2, 4-dichloTophenyl) methyl (IH- 

1,2, 4-triazol-l-y Imethyl ) silane 98 

(4-Chlorophenyl)methyl(phenyl)(lH- 

1 , 2, 4-tria2al-l-ylraethyl) silane 70 

(4-Fluorophenyl)methyl(phenyl) (IH- 
l,2,4-triazol-l-ylmethyl)silane 90 

8utyi(4-fluarophenyl)raethyl(lH-l,2,4- 
2° triazol-l-y Imethyl) silane 100 

0ibutyl(raethyl)(lH-l,2,4-triazol-l- 

y Imethyl) silane 81 

(l,l'-8iphenyl-4-yl) dimethy KIH- 

imidazol-l-ylfflethyl)silane 83 

25 

8utyl(4-chlorophenyl) (IH-imidazol- 

l-ylmethyl)methylsilane 45 

(IH-Imidazol-l-ylmethyl)dimethyl- 

(4-phenoxyphenyl) silane 80 

(2,4-0ichlorophenyl)dimethyl(lH- 

imidazol-l-ylmethyDsilane 100 

DiphenyKlH-ifflidazol-l-ylmethyl)- 

methylsilane 76 

(4-Chlorophenyl) (IH-imidazol-l-yl- 
methyl)methyl(phenyl)silane 45 

35 

(4-Fluorophenyl) (IH-imidazol-l-yl- 

methyl)methyl(phenyl)silane 65 
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Example 76 

Compounds of this invention were dissolved in 
acetone in an amount equal to 6% of the final volume 
and then suspended at a concentration of 100 ppm in 
5 purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). This suspension 
was sprayed to the point of run-off on rice seed- 
lings. The following day., the plants were inoculated 
with a mixture of bran and the mycelium of Rhizoctonia 

10 solani, causal agent of sheath blight of rice, and 
incubated in a growth room for 7 days. Disease rat- 
ings were then made. Percent disease control is shown 
in the following table. Treated plants had little 
sheath blight in contrast to untreated plants which 

15 were covered with sheath blight. 

Table 9 



30 



% Control of 

2Q Compound Rice Sheath Blioht 

(l,l'-aiphenyl-4-.yl)dimethyl- 
(lH-l,2,4-tria20l-l-ylmethyl)- 
silane 40 

( 3, 4.Dichlorophenyl) dimethyl (IH- 
25 1, 2, 4.triazol-l-ylme thy 1) silane ^ 80 

bis(4-Fluorophenyl) (methyl) (IH- 

l,2,4-tria2ol-l-ylmethyl)silane 80 • 



[4-(l,l-0imethylethyl)phenyl]di- 
methyl(lH-l,2,4-tria20l-l-yl- 
methyDsilane 90 

Butyl (2, 4-dichlorophenyl)methyl(lH- 

1, 2,4- triazol-l-ylme thy 1) silane 50 

( 4-Chlorophenyl) methyl (phenyl )(1H- 

1 ,2, 4- triazol-l-ylme thy 1) silane 90 

35 (4-Fluorophenyl)methyl(phenyl) (IH- 

1, 2,4-triazol-l-ylmethyl)silane 80 



15 



30 
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Table 9 (continued) 



% Control of 
Compound Rice Sheath Blight 



8utyl(methyl)phenyl(lH-l,2, 4-tria2ol- 

l-ylmethyl)silane - 90 

(l,l"-8iphenyl-4-yl)butyl(methyl)- 

(lH-l,«2,4-triazQl-l-ylmethyl)silane 80 

• ^ Butyl(4-fluorophenyl)niethyl(lH-l,2,4* 

triazoi-l-ylmethyl)silane 80 

bis(l,l'-Biphenyl-4-yl) (methyl) (IH- 

1,2, 4-triazol-l-y Ifflethyl) silane 90 



Cbis(4-Methoxyphenyl)]methyl(lH-l,2,4- 

triazol-l-ylmethyDsilane 80 

2-Chlorophenyl(methyl)phenyl(lH-l,2, 4- 

triazol-l-ylraethyl)silane 90 

4-8romophenyl (me thy 1) phenyl (lH-1 ,2,4- 

tr.iazol-l-ylraethyl)silane 90 

Cbis(2-Chlorophenyl)]methyl(lH-l,2,4- 
^.^ triazol-l-ylmethyDsilane 60 

(1,1' -Bipheny 1-4-y 1 )dimethyl ( lH-1 , 2 , 4- 
triazol-l-ylmethyl)silane , 1:1 com- 
plex with cuprous chloride 90 

(1,1' -Bipheny 1-4-y 1 ) dime thy 1 ( lH-1 , 2 , 4- 
25 triazol-l-ylmethyDsilane, 1:1 com- 
plex with zinc (II) chloride 90 

2-Chlorophenyl(4-chlorophenyl)methyl- 

( lH-1 , 2 , 4-tr iazol-l-y Ime thy 1 ) silane 70 



35 



Cbis(2-Fluorophenyl) JmethyKlH- 
1, 2,4- triazol-l-ylme thy 1) silane , 
1:1 complex with cuprous chloride 90 

( IH-Imidazol-l-ylmethyl )dimethyl- 
(4-phenoxyphenyl)silane 70 

bis(4-Fluorophenyl) (IH-imidazol-l- 

ylmethyDmethylsilane 90 
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% Control of 
Compound Rice Sheath Blight 



(IH-Imidazol-l-ylmethyl)diniethyl- 

(2-trifluoromethylphenyl)silane 80 

Butyl(2,4.dichlorophenyl)(lH-imida- 

zoI-l-ylmethyl)methylsilane 90 

bis(2,4-0ichlorophenyl) (IH-imidazol- 
10 l-ylmethyl)methylsilane 80 

(4-Fluorophenyl) (IH-iraidazol-l-yl- 

methyl) methyl ( phenyl )silane 90 



15 



(lH-lmidazol-l-ylmethyl)(2-methoxy- 

phenyDdimethylsilane 90 

C 4- (4-Chlorophenoxy) phenyl] dime thy 1- 

(IH-iraidazol-l-ylmethyl)silane 70 

Butyl(lH-imidazol-l-ylmethyl)- 

methyKphenyDsilane 80 

„ (l,l'-8iphenyl-4-yl)butyl(lH-iinida- 

20 zol-l-ylmethyl)raethylsilane 90 

8utyl(4-f luorophenyl) (IH-imidazol- 

l-ylraethyl)methylsilane 80 



25 



30 



(1,1' -aiphenyl-2-yl)dimethyl(lH- 

iinidazoI-l-ylinethyl)silane 90' 

(1,1' -aiphenyl-3-yl) dime thyKlH- 

imidazol-l-ylmethyl)silane 90 

Cbis(2-Chlorophenyl)](lH-imida2ol- 

l-ylmethyl)methylsilane 40 

(1,1' -aiphenyl-4-y DdimethyKlH- 
inildazol-l-ylmethyDsilane, 1:1 
complex with cuprous chloride 50 

(2-Chlorophenyl) (dimethyl) (IH-imi- 

dazol-l-ylmethyDsilane 90 



35 
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Example 77 

Compounds of this invention were dissolved in 
acetone in an amount equal to 6% of the final volume 
and then suspended at a concentration of 100 ppm in 
5 purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). These suspen- 
sions were sprayed to the point of run-off on rice 
seedlings* The following day, the plants were inocu- 
lated with a spore suspension of Pyxicularia oryzae , 

10 causal agent of rice blast, and incubated in a satur- 
ated humidity chamber at 28 for 24 hours and then in 
a growth room for an additional 7 days, when disease 
ratings were made. Percent disease control is shown 
in the following table* Treated plants had no or few 

15 lesions while the untreated plants had numerous 
lesions on each leaf. 

Table 10 



20 * Control of 

Compound • Rice Blast 

Dimethyl (1-naphthalenyl) ( lH-1 ,2,4- 

triazol-l-ylmethyDsilane 70 

bis(4-Chlorophenyl) (methyl) (IH- 
25 l,2,4-tria20l-l-ylmethyl)silane 90 

bis(4-Fluorophenyl) (methyl) (IH- 

1 , 2, 4-triazol-l-ylmethyl) silane 100 

C4-(l,l-0imethylethyl)phenyl]di- 
methyl(lH-l,2,4-triazol-l-yl- 
30 methyl)silane 90 

(4-Chlorophenyl)methyl (phenyl) (IH- 

1, 2, 4-triazol-l-ylraethyl) silane 100 

8utyl(methyl)phenyl(lH-l,2,4-tria20l- 

1-ylmethyl) silane 90 

5 5 ( 2-Chloropheny 1 ) dime thy 1 ( lH-1 ,2,4- 

triazol-l-ylmethyl) silane 100 
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15 



Table 10 (continued) 



% Control of 
Compound Rice Blast 



(l,l'-8iphenyl-A-yl)butyl(methyl)- 

(lH-l,2,4.-tria20l-l-ylmethyl)silane IQQ 

8utyl(4-f luorophenyl) methyl (lH-1, 2,4- 

triazol-l-yimethyDsilane • 100 

0ibutyl(inethyl)(lH-l,2,A-triazol-l- 
10 ylraethyDsilane SO 

bisd , 1 • -8iphenyl-4-y 1) (methyl) ( IH- 

1,2, 4-tria20l-l-ylmethyl)silane 100 

(1,1' -aiphenyl-2-y 1) diraethy KlH-l ,2,4- 
triazol-l-ylmethyl)sllane 90 

2-Chlorophenyl(methyl)phenyl(lH-l,2,4- 

triazol-l-ylmethyl)silane 100 

4-Broraophenyl(methyl)phenyl(lH-l,2, 4- 

triazol-l-ylmethyl)silane 80 

Cbis(2-Chlorophenyl)]methyl(lH-l,2,4- 
20 triazol-l-ylmethyl)silane 90 

Dimethyl(4-raethylsulfonylphenyl) (lH- 
l,2,4-triazol-l-ylmethyl)silane 70 

Cbis(4-8roraophenyl) ]methyl(lH-l,2,4- 

triazol-l-ylmethyDsilane 90 

(l,l'-Biphenyl-4-yl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyDsilane, 4-dodecyl- 
benzanesulfonic acid salt 80 

(.1,1' -Bipheny 1-4-y 1 ) diraethy 1 ( lH-1 , 2, 4- 
triazol-l-ylraethyl)silane, 1:1 com- 
plex with cuprous chloride 100 

(1,1 • -Bipheny l-4-yl) dimethyl (IH-l, 2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
plex. with zinc (II) chloride ' 100 

Cbis(2-Fluorophenyl) ImethyKlH- 
l,2,4-triazol-l-ylmethyl)silane, 
35 1:1 complex with cuprous chloride 90 



25 
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Table 10 (continued) 



% Control of 
Compound Rice Blast 



Cbis(2-Fluorophenyl)]raethyl(lH- 
1,2, 4-tria2ol-l-ylmethyl ) silane , 
2:1 complex .with cuprlc chloride 100 

(IH-Imidazol-l-ylmethyl)dlmethylr 

(4-phenoxy phenyl) silane 70 

^° C4-(l,l-0imethylethyl)phenyl](lH- 

Imidazol-l-ylmethyDdimethylsilane 80 

( 4-Fluorophenyl) (IH-imidazol-l-yl- 
methyDmethyl (phenyl) silane 100 

[4-( 4-.Chlorophenoxy) phenyl] dime thy 1- 
15 (IH-imidazol-l-ylmethyDsilane 100 

ButyKlH-imidazol-l-ylmethyD- 

methyl (phenyl) silane 90 

(l,l'-Biphenyl-4-yl)butyl(lH-imida- 

zol-l-ylmethyl)methylsilane 90 

20 Butyl(4-fluorophenyl)(lH-imidazol- 

l-ylmethyl)methylsilane 100 

(l,l'-Biphenyl-2-yl)dimethyl(lH- 

imidazol-l-ylmethyl) silane 90 

(1,1' -Bipheny 1-3-yl ) dime thy 1 ( IH- 
25 imidazol-l-ylraethyl) silane 80 

Cbis(2-Chlorophenyl)3(lH-imida20l- 

l-ylmethyl)raethylsilane 90 

Dimethyl (IH-imidazol-l-y Imethyl )- 

(4-methylsulfonylphenyl) silane 100 

'0 [bis(4-Bromophenyl) ](lH-imidazol-l- 

ylmethyDmethylsilane 80 



35 
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Example 78 

Compounds of this invention were dissolved in 
acetone in an amount equal to 6% of the final volume 
and then suspended at a concentration of 100 ppra in 
5 purified water containing 250 ppm of the surfactant 
TREM 014 (polyhydric alcohol esters). These suspen- 
sions were sprayed to the point of run-off- on- tomato 
seedlings* The following day, the plants were inocu- 
lated with a spore suspension of Phytophthora infes- 

10 tans , causal agent of tomato late blight, and incu- 
bated in a saturated humidity chamber at 20^C for 24 
hours and then in a growth room for an additional 7 
days, when disease ratings were made« Percent disease 
control is shown in the following table. Treated 

15 plants had no or few lesions while the untreated 
plants had numerous lesions on each leaf. 

Table 11 



20 % Control of 

Compound Tomato Late Blight 

Dimethyl (4-phenoxy phenyl) (lH-1,2, 4- 

triazol-l-ylmethyDsilane 50 

C 4- (4-Chl or ophenoxy) phenyl] dime thy 1- 

(lH-l,2,4-tria20l-l-ylmethyl)silane 50 

(l,l»-Biphenyl-2-yl)dimethyl(lH-l,2,4- 

triazol-l-ylmethyDsilane 50 

(l,l'-8iphenyl-4-yl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyl)silane, 4-dodecyl* 
30 benzenesulfonic acid salt 60 

(l,l'-8iphenyl-4-yl)dimethyl(lH-l,2,4- 
triazol-l-ylmethyl)silane, 1:1 com- 
plex with cuprous chloride 100 

(1 ,l'-.8iphenyl-4-yl)dimethyl(lH-l,2,4- 
^ triazol-l-ylmethyl)silane, 1:1 com- 

plex with zinc (II) chloride 90 
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% Control of 
Compound Tomato Late Blight 

^ Cbis(2-Fluorophenyl)]methyl(lH- 

1,2, 4-triazol-l-y Ime.thyl ) silane , 

2:1 complex with cupric chloride 40 

( 4-Bromophenyl) ( IH-imidazol-l-yl- 
methyDdimethylsilane 30 

^° (l,l'-8iphenyl-4-yl)dimethyl<lH- 

iraidazol-l-ylmethyl)silane 50 

(IH-Imidazol-l-ylmethyl) dimethyl- 

(4-phenoxyphenyl) silane 80 

Dimethyl (IH-imidazol-l-ylmethyD- 
15 (3-trifluoromethylphenyl) silane 70 

(2,6-0imethoxyphenyl)(aimethyl)(lH^ 

imidazol-l^ylmethyl) silane 50 



Cbis( 2-Chlorophenyl ) ] ( lH-imidazol« 

l-ylmethyl)methylsilane 60 



20 



25 



30 
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Example 79 

Compounds of this invention were incorporated 
into 45^C standard strength V-8 agar at a concentra- 
tion of 200.0 ppm. The amended media were then dis- 
5 pensed into petri dishes and allowed to solidify. 
Plugs approximately 4 mm from agar cultures of 5 
Phytophthora species: - Phytophthora cinnamomi , P. ca£- 
torum, inf estans , P. palmivora , and parasitica 
var. nicotianae were placed on the media and incubated 

10 at 22^C for 6 days. Colonies whose radial growth ex- 
tended 1 mm or less were considered to be controlled 
by a compound when compared to colonies whose !radlal 
growth extended 15 mm or more when growing on un- 
amended media. The number of Phytophthora species 

15 controlled by certain compounds of this invention are 
listed in the table below. 

Table 12 



20 # of 5 Phytophthora species 
Compound controlled in vitro 



25 



(Butyl)dimethyl(lH-l,2,4-triazol-l- 

ylmethyDsilane 1 

( 3, 4-Oichlorophenyl) dimethyl ( IH- 

l,2,4-tria2ol-l-ylmethyl)silane 2 

(l,l'-8iphenyl-4-yl)dimethyl(lH- 
imidazol-l-ylmethyDsilane 3 

(IH-Imidazol-l-ylmethyDdimethyl- 
30 (4-phenoxyphenyl) silane 4 

( 2, 4-Oichlorophenyl ) dimethyl ( IH- 

imidazol-1 -ylmethyDsilane 5 



35 



Oiphenyl(lH-imidazol-l-ylmethyl)- 

methylsilane 2 

(4-Fluorophenyl) (IH-imidazol-l-y 1- 

methyl)methyl( phenyl) silane 2 
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Example 80 

Compounds of this invention were incorporated 
into a proprietary formulation and used to coat cotton 
seeds at a rate of 2 gm/kg seed. After being thor- 
5 oughly coated, the seeds were allowed to air dry at 
room temperature. The cotton seeds were then planted 
into soil amended with the fungus Pythium aphanader- 
matum, sand, and corn meal at a rate sufficient to 
kill most untreated seeds. The seeds were held at 

10 room temperature for 1 week, after which time disease 
ratings were made. Percent disease control is shown 
in the following table. Most or all seeds from treat- 
ments germinated and produced vigorous seedlings in 
contrast to untreated seeds which either did not 

13 germinate or produced damped off or weak seedlings. 

Table 13 



20 



25 



35 



% Control of 
Compound Pythium on Cotton 



Ethyldimethyl(lH-l,2,4-tria20l-l- 

ylmethy 1) silane 48 

(l,l'-8iphenyl-4-yl)dimethyl(lH- 

1,2, 4-tria2ol-l-ylmethyl) silane 12 

( 4-Chloropheny 1 ) d imethy 1 ( IH-l , 2 , 4- 

triazol-l-ylmethyl) silane 53^^ 

Dime thy 1 ( 4-phenoxyphenyl) (lH-1 ,2,4- 

triazol-l-ylmethyl) silane 18^^ 

„ (l,l'-8iphenyl-4-yl)dimethyKlH- 

imidazol-l-ylmethyDsilane 18 

(4-Chlorophenyl) (IH-imidazol-l- 

ylmethyl) dime thy Isilane 18^ 



(3,4-Oichlorophenyl) (IH-imidazol- 
l-ylmethyDdimethylsilane 15^^ 

a 

control at a rate of 0.5 gm/kg seed. 
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Example 81 

Compounds of this invention were incorporated 
* into a proprietary formulation and used to coat corn 
seeds at a rate of 2 gm/kg seed. After being thor- 
3 oughly coated, the seeds were allowed to air dry at 
room temperature. The seeds were then planted into 
soil amended with a mixture of the fungus Pythium 
aphanadermatum , sand, and corn meal at a rate suffi- 
cient to kill most untreated seeds. The seeds were 

10 held at AS^'F for 2 weeks and then at 70°F for 1 addi- 
tional week. After this time disease ratings were 
made. Percent disease control is shown in the fol- 
lowing table. Most or all seeds from treatments 
germinated and produced vigorous seedlings in contrast 

15 to untreated seeds which either did not germinate or 
produced damped off or weak seedlings. 

Table 14 

20 ^ Control of 

Compound Pythium on Corn 

Ethyldimethyl(lH-l,2,4-tria20l-l- 

ylmethyl) silane 13 

(l,l*-Biphenyl-4-yl)dimethyl(lH- 
25 1, 2, 4-tria20l-l-ylmethyl) silane 30 

(4-Chlorophenyl)dimethyl(lH-l,2,4- 

triazol-l-ylmethyl) silane 8 



30 



Dimethyl(l-naphthalenyl)(lH-l,2,4- 

triazol-l-ylmethyl) silane 30 

( 3, 4-Oichlorophenyl ) dimethyl ( IH- 

1, 2, 4-tria20l-l-ylme thy 1) silane 43 

EthyKlH-imidazol-l-ylmethyl)- 

dimethylsilane 70 

(lH-Imida2ol-l-ylmethyl)dimethyl- 

(4-methylpheriyl)silane 30 



15 
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% Control of 
Compound Pythium on Corn 



(1,1' -81phenyl-4-yl)diraethyl(lH- 

imidazol-l-ylraethyDsilane _ 32 

(4-Chlorophenyl) (IH-imidazol-l- 
ylmethyDd'lnethylsilane 25 

(IH-Imidazol-l-ylmethyl)dimethyl- 
10 (l-naphthalenyl)silane 27 

(3,4-0ichlorophenyl)(lH-iraida2ol- 

l-ylmethyDdimethylsilane 30 



(IH-Ifflldazol-l-ylmethyl)dimethyl- 

(4-phenoxyphenyl)silane 5 

0imethyl(4-f luorophenyDdH-irai- 
dazol-l-ylraethyDsilane 15" 



20 



25 



30 



35 
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Claims: 

I. A compound of the formula: 
B,-Sl(CH,) N 

I 

wherein 

QjL and Q2 are independently H or CH^; 
n is 1; 

is Cj-Cj^g alkyl, Cj-Cg cycloalkyl, 
naphthyl, or 




«4 R5 

where 

and Rj are independently -H; halogen; 
-OCH3; -OCF^; -SCH-j; -SO2CH3; phenyl; 
phenyl substituted with halogen and/or 
C^-C^ al.kyl and/or -Cf^\ phenoxy; 
phenoxy substituted with halogen and/or 
Cj^-C^ alkyl andVor -CF^; -CFj; 
Cj^-C^ alkyl; or cyclohexyl; 

and are independently C^^-Cg alkyl, 
Cj-Cg cycloalkyl, OR^, or 



where R^ is H or Cj^-C^ alkyl, or one Rg group 



may be 



^2 

-Si-R, 
CH- 
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or 



with the proviso that both R2 and Rj may not 
be OH; and and R^ together may be a 
1,2- or 1,3- or l,A-glycol bridge or a 1,4 
unsaturated glycol bridge which may optionally 
be substituted by up to four al2<yl groups R7-R^o 
that have a total of up to four carbon atoms, viz, 

and salts thereof with protic acids and 
complexes with metal ions. 

2, A compound of the formula: 



N 



u 

wherein 

Q^, and Q3 are independently H or CH^; 
n is 1; 

^'1 ^6^^ia alkyl, 03-0^ cycloalkyl, 
naphthyl or 




where 



R^ and R^ are independently -H; halogen; 
-OCHjj -OCFjj -SCH3; -SOjCHji phenyl; 
phenyl substituted with halogen and/or 
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Cj^-C^ alkyl and/or -CF^; phenoxy; 

phenoxy substituted with halogen and/or 

C^-C^ alkyl and/or -CF^; -CF^; 

Cj^-C^ alkyl; or cyclohexyl; 
with the proviso that for compounds of Formula 
II, both and Rj may not simultaneously be 
H; and 

Rj and are independently Cj^-Cg alkyl, 
Cj-Cg cycloalkyl, ORg, or 

where and Rj ^re as defined above except 
that said proviso does not apply, and Rg is H or 
C^-C^ alkyl, or one Rg group may be 




with the proviso that both Rj and R^ may not 
be OH; and Rj and R3 together may be a 
1,2- or 1,3- or l,a-glycol bridge or a 1,A 
unsaturated glycol bridge which may optionally 
be substituted by up to four alkyl groups Ry-R^O 
that have .a total of up to four carbon atoms, viz, 
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or 



6 



and salts thereof with protic acids and 
complexes with metal ions . 



3. A compound of claim 1 or 2 wherein Qj^ euid 
Q2 are H. 

4. A compound of claim 3 wherein or is 




is Cj^-C^ alkyl or 




5, 



and is C^-C^ alkyl. 

A compound of claim 4 wherein 



R^ and R^ are 




where R^ is H, F, CI, Br or phenyl, and 
Rg is F, CI or Br; and 
Rj is 




or C^-C^ alkyl; and 
R3 is C^-C^ alkyl. 
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6. The compound of Claim 1 which is (l,l'-bi- 
phenyl-4-yl)dimethyl(lH-l,2,4-triazol-l-ylmethyl)- 
sllane. 

7. The compound of Claim 1 which is bis(4- 
chlorophenyl)methyl(lH-l,2,4-tria2ol-l-ylm8thyl)- 
silane. . , , 

8. The compound of Claim 1 which is [.bis(4- 
fluorophenyl) ]methyl(lH-l,2, ft-triazol^l-ylmethyD- 
silane. 

9. The compound of Claim 1 which is 4-fluoro- 
phenyl(methyl)phenyl(lH-l,2, ^-triazol-l-ylmethyD- 
silane* 

10. The coinpound of claim 2 which is (2,4-di- 
chlorophenyl) dimethyl ( IH-imidazol-l-ylmethyl) silane. 

11. A compound of claim 1 wherein: 

and are H; 
. Rj is C2-Cjg alkyl, C^-Cg cycloalkyl, 

naphthyl, or 



where R^ and R^ are independently -H, halogen, 
phenyl/ -OCH^/ -SCH^, phenoxy, "CF^ or C-j^-C^ alkyl; and 

R^ and R^ are independently C^-C^ alkyl, ^^'^6 
cycloalkyl, or ORg , where Rg is H or C^-C^ alkyl* 

12. A compound of claim 2 wherein 




where R^ and Rg are as defined in claim 
11 but are not both H; and 

Rj and R^ are independently Cj^-C^ alkyl 
•or ORg, where Rg is H or Cj^-C^ alkyl. 

13. A composition for controlling fungus 
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diseases comprising an effective amount of a 
fungicidal compound and at least one of the following: 
surfactant^ solid or liquid inert diluent, 
characterised in 

that said fungicidal compound comprises a 
compotmd of any of claims I to 12. 

14. A method for controlling fxmgus diseases 
by applying to the locus to be protected an effective 
araoxint of a fungicidal compound, characterised in 

that said fxingicidal compound con^rises a 
con?)Ound of any of claims 1 to 12. 

15. A method for controlling fxingus diseases 
by applying to the locus to be protected an effective 
amount of a fungicidal compound, characterised in 

that said fungicidal comprises a compound of 
the formula: 

wherein 

Q^/. Q3/ n, R3, and Rg are as defined in 

claim 2 , and 

R\ is C2-C^3 alkyl, Cj-Cg cycloalkyl, 
naphthyl or 

■A ■ 

where 

and Rj are independently -H; halogen; 
-OCH3; -0CF3; -SCH3; -SQ2CH3; phenyl; 
phenyl substituted with halogen and/or 
Cj^-C^ alkyl and/or -CF3; phenoxy; 
phenoxy substituted with halogen and/or 
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C^-C^ alkyl and/or -CF^; -CF^; 

C^-C^ alkyl; or cyclohexyl; or a salt 

thereof with a protlc acid or a complex thereof 

with a metal ion. 

16. A process for preparing a compound of claim 
1 or 2 which con^jrises reacting a silane derivative of 
formula 

^-?i-C»2^ or R..si^CH,y 



R 



^1 , ^"2^ 



3 R3 

wherein , R^^, R2 and R^ are as defined in 
claims 1 and 2 and Y is chlorine/ bromine, iodine or 
arylsulf onyloxy , with a 1 ,2 ,4-triazole or imidazole of 
formula 

wherein and Q2 are independently H or CH^ and 
X is H, CH or CCH^/ or with an alkali metal salt thereof. 

17. - A process for preparing a compound of 
claims 1 or 2 wherein Rj and/or R3 is ORg which 
comprises reacting a corresponding compound of formula 

Rj^-Si-CHjY 
^3 

wherein R2 is halogen or Rj and R^ is halogen 
or R^f at least one of Rj and R^ being halogen, and Y is 
as defined in claim 15, with a triazole or imidazole 
sodium salt of formula 

Ql^ 




wherein X is N, CH or CCH^/ and reacting the 
intermediate so obtained with Rg OH to obtain a compound 
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of claim 1 or 2 wherein and/or R^ is RgO; 

R^ having a value as defined for Rj^ in claim 2 
when X is CH or CCH^. 

18. A process for preparing a compoiind of claim 

1 which comprises reacting 1) an intermediate selected 

from the group . - 

3 1 2 

CljSiCHjCl, C^SiCHjCl and Cl-Si-CH^Cl 

in a suitable solvent with Rj^M where M is Na, 
Li or MgX where X is 8r, CI, I, at a temperature 
of from -80'' to 40°C to form a chloromethy 1- 
silane; and 2) reacting the chloromethylsilane 
with l,2,4.triazole, its 3-methyl or 3,5-dimethyl 
derivative, or their alkali metal salts in polar 
aprotic solvents, ethers or ketones at 0^ to 
200''C; Rj# R2 ^3 defined in claim 1. 

19. A process for preparing a coinpound of Claim 

1 which comprises 1) reacting 

CI R2 
Rj^-SiCH^Cl Rj^-Si-CH^Cl 
CI CI 
with R^OH in a suitable solvent with a suit- 
able base at a temperature of 0°-10Q°C to form 
an alkoxy or dialkoxy chloromethylsilane; and 2) 
reacting the chloromethylsilanes with l,2,A-tri- 
azole, its 3-methyl or 3,5-dimethyl derivative, 
or their alkali metal salts in polar aprotic 
solvents, ethers or ketones at 0*^ to 200''C; R^, 
R2 and Rg being: as defined in claim J . 

20. A process for preparing a compoxmd of claim 

2 which comprises reacting 1) an intermediate selected 
from the group 

R3 ^2 

Cl3SiCH2Cl, Cl2SiCH2Cl and Cl-Si-CH^Cl 

R, 
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in a suitable solvent with rJ^M where M is Na, 
Li or MgX where X is Br, CI, I, at a temperature 
of from -80' to 40«C to form a chloromethyl- 
silane; and 2) reacting the chloromethylsilane 
with imidazole, its 2-methyl, 2,4-dimethyl , 
4,5-dimethyl, and 2,4,5-trimethyl derivatives, 
or their alkali metal salts in polar aprotic 
solvents, ethers or ketones at 0" to 200»C; 
RJ^ , R2 and being as defined in claim 2 . 
21. A process for preparing a compound of claim 
2 which comprises 1) reacting 



with R^OH in a suitable solvent with a suitable base 
at a temperature of 0" to 100<»C to form an alkoxy or 
dialkoxy chloromethylsilane; and 2) reacting the 
chloromethylsilane with imidazole, its 2-methyl, 2,4- 
raethyl, 4,5-methyl, and 2,4, 5-trimethyl derivatives, 
or their alkali metal salts in polar aprotic solvents, 
ethers or ketones at 0» to 200°C;R{/ ^2 ^6 
defined in claim 2 . 



CI 

• R^-SiCH2Cl 
CI 



and 
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-X- 

Claims: ^ I 

1 . A process for the preparation of a compound of 
the formula: 

wherein 

Qj^ and Q2 are independently H or CH^; 
n is 1; 

^1 ^2*^18 ^^l^ylt ^3"^6 cycloalkyl, 
naphthyl, or 



where 




and are independently -H; halogen; 
-OCHj'; -OCF^ ; -SCH ^ ; -SOjCH^; phenyl; 
phenyl substituted with halogen and/or 
Cj^-C^ alkyl and/or -CF^; phenoxy; 
phenoxy substituted with halogen and/or 
Cj^-C^ alkyl. andVor -CF^; -CF^; 
Cj^-C^ alkyl; or cyclohexyl; 

and R^ are independently Cj^-C^ alkyl, 
Cj-C^ cycloalkyl, OR^, or 



«5 



where Rg is H or C^-C^ alkyl, or one Rg 
group may be 



-a- Ai 
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with the proviso that both and R3 may not 
be OH; and R2 and R^ together may be a 
1,2- or 1,3- or 1,4-glycol bridge or a 1,4 
unsaturated glycol bridge which may optionally 
be substituted by up to four alkyl groups 
R^-R^Q that have a total of up to four carbon 
atoms , 



or 



0^ ^ 0,. ^0 



and salts thereof with protic acids and 
complexes with metal ions, which comprises 
reaction of a silane derivative of formula 



^3 
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wherein , and R^ are as defined above 

and Y is chlorine, bromine or arylsulfonyloxy, 
with a 1 ,2,4-tria20le of formula 

HN , 

^2 . . 

wherein and Q2 are as defined above or with an 
alkali metal salt thereof? or 

(b) reacting a corresponding compound of formula 

R--Si-CH^Y 
III ^ 

R-» 



wherein R^ and Y are as defined above, R2 is halogen 
or Rj and R^. is halogen or R^/ at least one of 
R^ and R^ being halogen, with a triazole 
sodium salt of formula 

\ 




NaM I 



2 



wherein and are as defined above, and reacting 
the intermediate so obtained with RgOH to 
obtain a product of formula I wherein R2 and /or R^ 
is RgO. 



0068,813 



2. A process for the^ preparation of a compoiind of 
formula I as defined in claim 1 , which comprises 
reacting 1) an intermediate selected from the group 

Cl3SiCH2Cl, Cl2SiCH2Cl and Cl-Si-CH2C1 



in a suitable solvent with R^M where M is Na, 
Li or MgX where X is Br, CI, I, at a temperature 
of from -80 ^^C to 40 to form a chloromethyl- 
silane; and 2) reacting the chloromethylsilane 
with 1 ,2, 4-tria2ole, its 3-methyl or 3,5-dimethyl 
derivative, or their alkali metal salts in polar 
aprotic solvents, ethers or ketones at 0** to 
200*'C; R^, R2 and R^ being as defined in claim 1. 

3. The process of claim 1 or claim 2 wherein: 
and Q2 are H; 
R^ is Cj-C^g alkylr ^^-Cg cycloalkyl, 

naphthyl, or 




where R^ and are independently -H, halogen, 
phenyl, -OCHj/ -SCH^ , phenoxy, -CF^ or C^-C^ alkyl; and 

R^ and R^ are independdntly C^-Cg alkyl, C^-Cg 
cycloalkyl, or ORg, where Rg is H or C^-C^ alkyl. 
4. A process for the preparation of a compound of 
the formula: 
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wherein 



Qj^, Q2 3nd Qj are independently H or CH^; 
n is I; 

R'j^ is Cg-Cj^g alkyl, C^-C^ cycloalkyl, 



naphthyl or 




where 



and are independently -H; halogen; 
-OCH^; -OCF^; -SCH^; -SOjCH^; phenyl; 
phenyl substituted with halogen and/or 

Cj^-C^ alkyl and/or -CF^; phenoxy; 

phenoxy substituted with halogen and/or 

Cj^-C^ alkyl and/or -CF^; -CF^; 

C^-C^ alkyl; or cyclohexyL; 
with the proviso that for compounds of Formula 
II, both and R^ may not simultaneously be 
H; and 

Rj and Rj are independently Cj^-C^ alkyl, 
Cj-Cg cycloalkyl, ORg, or 
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where and are as defined above except 
that said proviso does not apply and Rg is H or C^-C^ 
•alkyl, or one Rg group may be 



with the proviso that both R2 and R^ may not 
be OH; and R2 and R^ together may be a 
1,2- or 1,3- or 1,4-glycol bridge or a 1,4 
unsaturated glycol bridge which may optionally 
be substituted by up to four alkyl groups 
R-y-R^Q that have a total of up to four carbon 
atoms f viz 





10 



0. ^0 



or 




or 




or 




and salts thereof with protic acids and complexes 
with metal ions, which comprises 
(a) reacting a silane derivative of formula 
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?2 

-Si-CHjY 
^3 

wherein , and R^ are as defined above and Y 
is chlorine/ bromine, iodine or arylsulfonyloxy , with 
an imidazole o£ formula 

°'>- 

' N 
HN V 

^2 

wherein and are as defined above, or with 
an alkali metal salt thereof, or 

(b) reacting a corresponding compound of formula 



?2 

R^-Si-CH2Y 
^3 

wherein R^ and Y are as defined above, Rj is 
halogen or R^, R^ is halogen or R^, at least one of R2 
and R^ being halogen, with an imidazole sodium salt of 
formula 



N 

NaN 



Q2 



wherein and defined above, and reacting 

the intermediate so obtained with RgOH to obtain a 
compound of formula II wherein R2 and/or R^ is RgO. 
5« A process for the preparation of a compound of 
formula II as defined in claim 4 which comprises reacting 
1 ) an intermediate selected from the group 
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CljSiCHjCl, CljSiCHjCl and Cl-Si-CHjCl 



in a suitable solvent with R^M where M is Na, 
Li or MgX where X is Br, CI, I, at a. temperature 
of from -80 to 40**C to form a chloromethyl- 
silcine; and 2) reacting the chlorometh-ylsilane 
with imidazole, its 2-methyl, 2 ,4-dimethyl, 
4 , 5-dimethyl , and 2,4,5-trimethyl derivatives, 
or their alkali metal salts in polar aprotic 
solvents, ethers or ketones at 0** to 200 "C; 
RJj , and R^ being as defined in claim 2. 
The process of claims 4 or 5 wherein 
, and are H; 
R' is 




where and Re are as defined in claim 
4 5 

3 but are not both H; and 

R2 and R^ are independently C<j-C^ alkyl 
or ORg, where Rg is H or C^-C^ alkyl. 

7. The process of any of claims 1-6 wherein and Q 
are H, R- or R\ is 




t 



6. 
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.R, is C^-C. alkyl or 




and is C^-C^ alkyl. 
8. The process of claim 7 wherein 
R^ and RI are 




where is F, CI, Br or phenyl, and 
Rg is H, F, CI or Br; and 
Ro is 




or C^'C^ alkyl; and 

R^ is C^-C^ alkyl. 
9. The process of claim 1 or 4 wherein the product 
is selected from: 

(1 ,r-bi^pheny 1-4 -yl) dimethyl (1H-1 ,2 , 4-triazol-1 
ylmethyl) -silane ; 

bis ( 4-chlorophenyl) methyl (lH-1 ,2,4-tria2ol-1- 
ylmethyl) -silane; 
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(bis {4-f luorophenyl) Jmethyl {1 H-1 , 2 , 4-tria2ol- 
1-ylznethyl) -silane ; 

4-fluorophenyl (methyl) phenyl (IH-I ,2 ,4-triazol- 
l-ylinethyl) -silane; and 

{2, 4-dichlorophenyl) dimethyl ( 1 H-imidazol-l- 
ylmethyl) silane. 

10. A method for controlling fungxis diseases by 
applying to the locus to be protected an effective 
amount of a fungicidal compound, characterised in 

that said fungicidal compound comprises a 
compound of formula I as defined in any of claims 1-3 
or 7-9- 

11. A method for controlling fungus diseases by 
applying to the locus to be protected an effective 
amount of a fungicidal compound, characterised in 

that said fungicidal compound comprises a 
compound of formula II as defined in any of claims 4-9. 
12 » A method for controlling fungus diseases by 
applying to the locus to be protected an effective 
amount of a fungicidal compound, characterised in 

that said fungicidal compound comprises a 
compound of formula : 



Q-l / Q2 / H/ Rj/ R3 and Rg are as defined in 

claim 2, and 




wherein 



is C2-C^g 



alkyl, C-*C^ cycloalkyl, naphthyl or 
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4 "5 

and R.j are independently -H; halogen; 

-OCH^; -OCF^; -SCH^; -SOjCH^; phenyl; 

phenyl substituted with halogen and/or 

C^-C^ al>yl and/or -CF^; phenoxy; 

phenoxy substituted with halogen and/or 

C^-C^ alkyl and/or -CF^; -CF^; 

C^-C^ alkyl; or cyclohexyl; or a salt 

thereof with a protic acid or a^ complex thereof 

with a metal ion. 
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